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Displacement, 11,000 tons. Speed, 161 knots. Normal Coal Su pply, 80 tons. Armor: Partial belt, 17°7 mches; main gun positions, 17°7 inches; deck, 3 inches 
rifles, two 6-inch rifles, four 4°7-inch rapid-fire guns, two 2°9-inch, ten 2°2-inch, ten 1°4-inch rapid-fire guns, two machine guns Torpedo Tubes, 5 (2 submerged) 








1.—First-class Battleship ‘‘ Andrea Doria.” Olass of Three Ships. 


Armament, four 17-inch 10-ton B. L. 
Complement, 590 Date, 1885 
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From Photographs by Symonds & Compary, Portsmouth, England. 
2.—First-class Battleship “Re Umberto.” Class of Three Ships. 


Displaceme 2 9 Coal Su 1 1,200 tons Armor: Partial belt, 4 inches; main gun positions, 14 inches; deck, 3 inches ~ Armament, four 13\%-inch B. L. guna, eight 
P momt, 16sm5 ay yy ye he A aftoen Shasadom, fourteen 1-poanders, two field guns. Torpedo Tubes, 5. Complement, 7%. Date, Lage, 


NAVIES OF THE WORLD—VI, ITALY.—[(See page 362.) 
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LIQUID AIR IN HIGH EXPLOSIVES. 

It to be regrette that the extravagant claims 
which have been made as to the commercial and indus 
trial value of liquid air should have diverted the atten 
ti f the publie from the highly meritorious industry 
with whieh Mr. Tripler has prosecuted his researches, 
und the rea b int suceess whi he has achieved, 
It was no small triumy} for a private experimentalist 
to succeed in making by the gallon what the most 
e “l scientists had ¢ y been able hitherto make by 
the ounee, and at a stroke to reduce the cost of the 
new substanee a hundred fold In some of his recent 
lectures Mr. Tripler has expressed himself as feeling 
hurt bv the vigorous manner in which his statements 

ive been attacked ; but he should clearly understand 
that the eriticism which he has evoked has been direct 
ed entirely at his theories, and does not throw any 


bt upon the value of his work 


In his recent lecture in this city Mr. Tripler exhibit- 
ed fragments of two pieces of pipe, which showed ina 
very striking degree the powerful explosive properties 


of cotton saturated with liquid alr as demonstrated re- 
cently at his workshop His assistant had placed a 
sinall portion of cotton, thus saturated, in a short 
length of 2-inch gas pipe, and to prevent the flying 
fragments from doing any damage, had inclosed the 


2-inch within a @-ineh pipe. The liquid air cotton was 


exploded and the 2-inch pipe (which was not tamped in 
anv way) was torn into small! fragments which cut their 
wav cleanly through the outer pipe, giving it a sieve 


ike appearance rhe high explosive qualities here in- 


dieated have been proved by actual test in a European 


eoal mine to be compar ible in their effect to those of 


namite but itis not inkely that the new explosive 
will have anv eommercial Vaine because its extreme 
VOIAtHItyv re lers it imperative that the liquid air shall 
be used soon after it has been manufactured and 
immediately after the charge has been tamped in 
the hole Unlike dynamite. it cannot be stored for 
an indefinite period and used at leisure; for with the 
present methods of transit in felt-covered cans, a 
3-gallon ean will be eompletely evaporated in ten 
hours’ time Even if it were distributed in double-wall 

1 holders, with a vacuum space, as in the Dewar re- 
ceptacies, the complete evaporation would only be a 
question of two or three days an insuperable objee 
tion to its use in a large variety of operations where 
Diasting 18 a necessity 

The general subject of high explosives and the rela 
tion of liquid air thereto form the subject of an inter- 
esting article by a specialist in this line in the current 


issue-of the SCIENTIFIC AMERICAN SUPPLEMENT. It 


has been written wita the object of answering the 
many inguiries which have arisen regarding one im 
portant phase of the liquid air question, 
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GRUSON ARMOR IN THE UNITED STATES. 





It is not unlikely that the well-known chilled east. 
jron Gruson armor will in the future be utilized to a 
limited extent by the United States army in building 
up the national system of coast defense. It has been 
used very extensively on the Contiment, especially by 
(iermany aud Italy, and for the protection of land 
fortifications it has been found to give results superior 
to forged steel As compared with the latter, chilled 
armor is more massive, many of the plates ranging up 
10 36 inehes in thickness and 50 to 60 tons in weight. 


For this reason it is never used on battleships ; but for 
land fortifications, where an extra 100 tons or so of 


eight presents no inconvenience, it forms an ideal 


r r, being capable of use in masses of such form 

i weight as will easily defeat the attack of the 
heaviest artillery. The plates, whether they are to be 
Hult up into turrets or casemates, are cast in massive 
seyrimments vith parabolie surfaces, and they are pro 


vided with deep tongues and grooves along their abut- 
ting edges by means of which they may be fitted together 
without the use of bolts orany system of screw fasten- 
ings 

The outer face of the plates is chilled to a depth of 


from two to three inches, and this intense hardness, 


coupled with the great dead weight and the impossi 
bility of striking a direct blow upon the curved sur- 
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faces, renders a Gruson turret positively invulnerable. 
The German artillerists carried out a series of search- 
ing tests, placing shot after shot upon a turret, without 
being able to disturb its integrity. The system is of 
course costly, much more so than the earth and con- 
crete protection behind whieh our coast defense guns 
are mounted; but there is no question that for a few 
of the more important and exposed positions, such as 
those at Sandy Hook or on Romer Shoals (which it is 
proposed to fortify), the Gruson armor would be found 
cost of its installation. The long 


to well repay the 
new 16-inch 125-ton 


standing proposition to erect the 
gun on Romer Shoals is again to the front, and we 
think that if the government finally determines on this 
site it could not do better than mount this powerful 
weapon in a modern Gruson turret. So mounted it 
would be practically invulnerable, and its mere moral 
effect. commanding the channel at close range, would 
be an invaluable defense to the harbor and city of 
New York. 


——____»+@+s—__——_——_ 
THE EAST RIVER TUNNEL. 

The development of rapid transit in Greater New 
York has been greatly stimulated by the passage of the 
bill authorizing the construction of a railroad tunnel 
from Brooklyn to the lower end of Manhattan Island, 
and the bill providing for the removal of the Long Isl- 
and Railroad tracks from Atlantic Avenue. The pres- 
ent schemes covered by these measures contemplate a 
through route from an underground terminus in lower 
New York to connect with the extensive suburban rail- 
road system of Long Island. It is also proposed ulti- 
mately to extend the tunnel beneath the Hudson River 
to connect with the Pennsylvania Railroad terminus 
in Jersey City 

We have frequently pointed out in the SCIENTIFIC 
AMERICAN that the difficulties of the rapid transit prob 
lem in this city were due to peculiar topographical con- 
ditions. Manhattan Island is hemmed in on three sides 
by a wide stretch of water, which in every direction 
but one has prevented unbroken railroad communica- 
tion with the outlying suburbs. The only direct means 
of exit by a suburban railroad is to the north over the 
lines of the New York Central system. True it is there 
is an excellent street car service and a more limited ser- 
vice of elevated cars running from New York to the 
outlying districts of Brooklyn; but it is not the kind 
of express service which alone is capable of carrying 
business men in reasonable time to and from their 
suburban homes. We doubt whether the new East 
River bridge will afford the necessary connection for a 
service of the kind desired, for, while it will form an- 
other valuable connection between the street and ele- 
vated railway systems of New York and Brooklyn, 
there has been no proposal to use it for the running 
of express suburban trains. 

The new tunnel, however, by reason of its direct 
connection with the Long Island Railroad through the 
depressed tracks on Atlantic Avenue, will afford every 
facility for running fast trains of several cars each 
from lower New York to the outlying suburbs of 
Brooklyn, and it is to be hoped that in determining on 
the final dimensions of the tunnel, rolling stock, ete., 
the company, having in mind the phenomenal growth 
which is in store for any residential districts that may 
be thrown into easy touch with the business centers of 
this city, will lay out both the tunnel and its equip- 
ment on a most liberal seale. 

The depth of the tunnel has been governed by the 
necessary depth of the future New Jersey extension, 
which is estimated at 30 feet below the bed of the 
North River. Beneath the East River the road will be 
carried in two separate circular tunnels, after plans 
successfully adopted in the later London underground 
railways. The diameter of each tube has been placed 
at 14 feet 6 inehes, and hence we infer that cars of 
special design, smaller than the standard railway 
coach, are to be used inthe tunnel. This would, of 
course, prevent the running of standard through trains 
from any part of Long Island to Manhattan Island, 
and for reasons stated above would indicate a failure 
on the part of the promoters to realize the possibilities 
of the tunnel. The difference in cost between the 
tunnel proposed and one of standard railroad dimen- 
sions would not be prohibitive, and would be hand- 
somely repaid in its enlarged usefulness, especially when 
the New Jersey connection shall have beenmade. 

= _-~?ero rene 
THE PAN-AMERICAN EXPOSITION. 

The Board of Directors of the Pan-American Exposi- 
tion Company have agreed that the coming Exposi. 
tion shall be located at the Rumsey Farm on the 
Niagara frontier in the northern suburbs of the city 
of Buffalo, and inelude a part of Delaware Park. 
Three experts including an architect and a landseape 
architect made the selection. The proximity of the 
Rumsey site to a beautiful park and its accessibility 
are all points in favor of this location. The approach 
is through some of the most attractive residental dis- 
tricts of the city, and the whole area is within four 
miles of the City Hall. Arrangements for preparing 
the site for the Exhibition purposes will be begun at 
once, 
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GOLD IN THE PHILIPPINES. 

BY THE PHILIPPINE CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Whether or not a tropical El Dorado will be discov- 
ered in our newly-acquired Philippines the future 
alone can decide ; but certain it is that much time and 
labor will be expended in seeking the gold which the 
islands are said to contain. Before the outbreak of 
hostilities, American prospectors had made many trips 
inland; but the attitude of the natives prevented any 
systematic exploration of the country. Meager though 
the information acquired may be, there can be but 
little doubt that, in the unknown interior of many of 
the islands and in Luzon in particular, gold lies buried 
away. 

It was the quest for gold and silver which, four hun- 
dred years ago, urged Spanish adventurers to begin a 
great course of discovery and exploration. It seems, 
therefore, incredible that after having acquired pos- 
session of these islands and established here their 
civilization, these gold-seeking Spaniards should have 
left undeveloped the natural resources of the terri 
tory. 

But they never really subdued the natives ; and, al- 
though they built up their great city of Manila and 
established trading-stations, their conquest was not 
extensive. They never subdued even the tribes which 
inhabit the country bordering the coast. During all 
the long years of Spanish dominion, from the founding 
of the first colony to the loss of the islands, the natives 
constantly rose up in rebellion against their rulers, 
Hampered by their efforts to bring the insurgent 
tribes to subjection, it was impossible for the Spaniards 
to explore the land beyond the beautiful rice fields and 
tropical groves, in the deep, dark jungles of the in- 
terior. 

The natives themselves have never extensively en- 
gaged in mining; but the little digging which they 
have done has not been without its good results. In 
Manila, much gold in the form of jewelry and orna 
ments skillfully worked by the natives is sold in the 
shops. 

Among many of the tribes of the interior, it is con- 
sidered sacrilegious to disturb the earth; for which 
reason they have themselves not dug for gold and have 
prevented others from so doing. During the last few 
months they have resisted the encroachment of Ameri- 
can gold seekers, because, they said, they feared that 
the wrath of their gods would fall upon them, if the 
earth were made to yield its treasures. It may be that 
there are other reasons; for the natives, although su- 
perstitious, are crafty, and would naturally oppose the 
mining of the noble metals by any save their own 
people. 

Still another reason may be advanced to explain the 
undeveloped condition of Philippine mineral resources. 
The friars, who wield so enormous an influence, have 
always combated every plan which would tend to the 
enlightenment of the people and the growth of large 
industries; and especially have they been opposed to 
the digging of mines, despite the evidence that precious 
ores exist. 

The mining of the natives has been confined to the 
alluvial deposits of the rivers; for there is nota stream 
rising in the mountains of Luzon and the other islands 
which has not its gold-bearing sands and deposits, 
from which for centuries the larger portion of the pre- 
cious metals has been obtained. 

Hostile though the natives may have been to the ad- 
vance Jf explorers, the possibilities of the islands un- 
der any other rule than Spain's would, ere this, have 
been known. Ouly with much difficulty was it possi- 
ble to obtain a mining grant from the Spanish offi 
cials; and, for a foreigner, the obstacles encountered 
in obtaining a concession were well nigh insurmount- 
able. 

Since the capture of Manila a number of American 
prospecting parties have been exploring various parts 
of the islands. Although their work has been greatly 
retarded by the insurgents, they have, nevertheless, 
succeeded in locating some very rich veins of gold, 
which will be worked when peace is established. Even 
before the outbreak of our war with Spain, a company 
composed largely of Spanish residents of Manila had 
undertaken the ailuvial mining of gold; but nothing 
more than the preliminary prospecting was ever ac- 
complished. So promising is the outlook for the future 
that many of our soldiers, particularly those of our 
Western States, have expressed a desire to remain in the 
Philippines in order to engage in mining after the in- 
surgents have been subdued. 

Our prospectors have confined their explorations to 
Luzon; but even on this island, perhaps the most 
civilized of the entire Philippine group, are regions 
which have never been trodden by a white man. Some 
of the other islands, it is said, also contain gold, and on 
Mindanao it is certain there are valuable deposits. Old 
miners, who have been in Cripple Creek and in the 
Klondike, have already arrived in Manila, and form 
but the advance of an army of gold-seekers, whieh will 
invade the country when peace has been established. 
The present war cannot long continue, nor ean it long 
delay the development of the mineral resources of our 
eastern possessions, 
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SOME SMOKELESS POWDER CONSIDERATIONS. 
BY FREDERICK H. M'GAHIE. 

An interesting discussion relative to the merits of 
certain smokeless powders and processes is now in pro- 
gress in the columns of the SCIENTIFIC AMERICAN and 
the SCIENTIFIC AMERICAN SUPPLEMENT. There are 
certain considerations that may escape the interested 
lay reader in forming an opinion, and yet they are of 
absolute importance in reaching correct conclusions. 
A bridge may be correctly designed and yet fail through 
bad workmanship in construction. Such was the case 
of the Ashtabula bridge some years ago, for expert en- 
gineers checked the calculations and planus after the 
accident and found them correct. A wrecked gun does 
not necessarily settle the fault upon a powder at once. 
Good judgment requires that such a conclusion must be 
reached through a process of elimination of other causes 
that havea possibility of existence. A smokeless pow- 
der must conform to certain general conditions such as 
chemical stability, mechanical stability, uniformity, 
absence of dangerous ingredients, convenience of load- 
ing, ability of being manufactured commercially. Yeta 
powder exhibiting a high degree of value in all these 
essential properties may be delivered by one company as 
a trustworthy article, and by another company as an 
equally dangerous explosive. The personal equation of 
the factory management and equipment determines the 
value of a powder. To state that a given formula and 
process is a commercial commodity is not equivalent 
to stating that any set of ignoramuses can ‘shove it 
out” satisfactorily. To manufacture a good smokeless 
powder requires a well designed factory, good mate- 
rials, and alarge enough corps of explosive engineers, 
thoroughly trained, practically and theoretically, who 
understand the limits bounding the production of a re- 
liable powder. Those limits are known to the trained 
men, for the experience gained with the early smokeless 
powders and the investigations of conditions occurring 
in gunnery are at their command. Though cordite is 
held to be too erosive by the majority of ordnance and 
powder experts, the English government has an enorm- 
ous amount on hand, and is satisfied by wide tests that 
itean be relied upon. Yet cordite has to its reeord 
several guns destroyed and many lots rejected as dan- 
gerous. Properly made within proper limits it appears 
to be safe for storage and use. Made outside of those 
Himits it becomes so warped as to be dangerous. The 
early experience of the United States with brown 
prismatic powder consisted in rejecting more than it 
accepted. The Ordnance Department of the army 
finally detailed an officer to study the question, and he 
succeeded in putting the matter on another basis alto- 
gether. 

A good illustration may be had from the meteoric 
career of the Leonard powder. In 1890 Dr. R.C. Schtipp- 
haus brought out a first-class nitroglycerin powder, 
the demand being at that time for the ballistics possi- 
ble with such powders. The nitrocellulose he adopted 
was one determined after long investigation of many 
varieties to be the best adapted for incorporation with 
nitroglycerin. The safe proportion of that explosive 
he placed after another series of experiments at 60 per 
eent. Being ahead of the times he retired until 1893, 
when he and Hudson Maxim grappled with the prob- 
lem of a gun-cotton powder with the ballistics of nitro- 
glycerin powders. Meanwhile an assistant in that 
early work who had picked up some crude ideas of the 
subject helped to launch the powder in question upon 
its erratic course. Using a very poor nitrocellulose for 
the purpose, the nitroglycerin was increased to 75 per 
cent on the general idea that too much could not be 
had of a good thing ; of course the powder (?) ** sweated” 
and the men susceptible to nitroglycerin effects at the 
proving grounds developed big headaches. Storage 
in winter brought out the ugly ‘‘nature of the beast.” 
At Sandy Hook, samples gave spectacular exhibitions 
of ballistie variations. A charge giving 24,000 pounds 
one month gave 40,000 pounds the next. The navy lost 
an 8-inch rifle through similar circumstances. While 
samples of good nitroglycerin powders keep in excel- 
lent eondition, I have seen Leonard powder of 1894 
crumble away between the fingers in 1897. But we 
cannot condemn nitroglycerin as an ingredient for pow- 
ders upon these experiences, although the navy experts 
gave it an undue prominence in fixing their attitude 
upon the matter. The trained explosive engineer 
would have thrown the powder out of consideration at 
once upon the grounds of its formula. The known 
limits had been clearly exceeded and dangerous quali- 
ties were to be naturally expected. Again, those early 
samples, such as were shown at the World’s Fair, ex- 
hibited eareless manufacture, many lumps of uncon- 
verted nitrocellulose being apparent in the individual 
grains. When the Russian government destroyed a 
lot of cordite it bad purchased, what was proved was 
that the lot had been badly made, since satisfactory 
orders of magnitude have been delivered since. 

If I may venture the opinion, the average American 
powder manufacturer does not pay enough attention 
to this personal factor. Machines are more reliable 
than men only when a high intelligence is connecting 
and limiting them. The so-called “ practical” man 
must give way to the trained experts in chemistry, na- 
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chinery, manufacture, and mathematics, before the 
era of first-class powders is ushered in. A good for- 
ula and process are not going to ran themselves in 
desired directions, while superintendents are ignorant 
or more concerned with quantity than with quality. 
Yet it must be confessed that Congress and the depart- 
ments do not aid matters any. The one is averse to 
encouraging ideas, the other is backward in necessary 
appropriations, and the inventor generally gets dis- 
heartened between the two. 

There is generally plenty of money for making mud 
holes navigable, or for other philanthrophie proposi- 
tions for constituents, but a plan to catch up within a 
few years of Europe brings out patriotic denunciations 
of our infidelity in not relying upon God to keep our 
powder dry and win our battles. 

With the official board’s new ideas arose the frigidity 
of atmosphere that makes liquid air a luxury. A man 
who has had extensive dealings with the government 
stated the case as follows : ‘‘ Do not try to educate the 
government if you desire to declare dividends. Sell 
them what they think they want. If they wish to eall 
red sand smokeless powder, furnish it if you see a 
profit in it.” And the trouble is that the government, 
willing to give a $500 politician a $2,500 position, is con- 
tinually haggling on prices for articles in regard to 
which the question should be quality, and not price. 
This puts a stress upon manufacturers to cut prices 
when they should not, and cover it by questionable 
economies, or forcing the output. 

The smokeless powder business is no Klondike, for acei- 
dents are costly, business variable, and new things liable 
to make a plant archaic. One company is said to have 
dropped $200,000 in explosives during the last three or 
four years. Liberalitv—to please Congress in our 
phrases—should be the order of the day to secure the 
means of offense and defense, upon whose quality mil- 
lions will depend in the future. 


_ —>+ ¢ >a 
THE PLANT PRODUCTS OF THE PHILIPPINE ISLANDS. 


The Department of Agriculture has recently issued a 
report on the plant products of the Philippine Islands, 
which is particularly interesting at the present time. 
The report deals with the agricultural resources of the 
islands as they now exist, and shows that although 
an agricultural country, the islands do not produce 
enough food for the consumption of the inhabitants. 
In order to supply the deficiency, it is the custom to 
draw upon rice-producing countries, such as Cochin 
China. About one-ninth of the areaof the Philippine 
Islands, or 8,000,000 acres, is devoted to agriculture. 
When the natural fertility of the soil is considered and 
the large amount of the rich land not yet cultivated, it 
can be assumed that with better agricultural methods 
the products of the islands could be increased ten-fold. 
Rice forms one of the most important food products of 
the islands ; more than a hundred varieties are grown ; 
the annual production is about 36,000,000 bushels. 
This is, of course, far below the actual requirements of 
the population, even when supplemented by other 
vegetables and fruits. Maize, next to rice, is one of 
the most important of the grain products of the Philip 
pines, and the sweet potato follows maize in turn, 
Fruits grow in great abundance, bananas heading the 
list. Large quantities of sugar cane are grown, but 
owing to crude methods of manufacturing, the sugar 
is inferior in quality, and is sold for a low price, Cot- 
ton is not as valuable a product for the islands as it 
was once, owing to the successful competition of British 
fabrics. Formerly indigo was also one of the impor- 
tant products of the islands. Coffee plantations thrive 
well, but the coffee is not of the best quality and the 
plantations are not well managed. In most of the 
islands of the archipelago tobacco is grown, and over 
one hundred million cigars are annually exported 
from Manila, and the shipment of leaf tobacco aver- 
ages about 20,400,000 pounds. The islands also furnish 
spices and the medicinal plants are abundant, but 
most of them are little known. 

——————_—>+ 2 a 

PHOTOGRAPHY OF PAINTINGS AND DRAWINGS. 

Ata lecture given before the Photo Club of Paris, 
M. Sanger Sheperd brought out the results of his ex- 
periments as to the best method of photographing 
paintings, drawings, manuscripts, ete. In the case of 
paintings, he dwells upon the importance of having 
the picture lighted in the proper manner. 

For pictures in which the tints are delicate, such as 
water colors, he recommends exposure by diffused day- 
light, but for those whose color is somber, such as that 
of old pictures or oil paintings, he prefers exposure in 
the open air as being more suitable, for in this way 
details in the shadows are obtained which it is impos- 
sible to have otherwise. 

If artificial light is used, the sources of light should be 
placed to the right and left, and rather near the picture. 

If they are too far off, and too near the camera, dis- 
agreeable reflections are produced. 

In the reproductions of drawings, writing, or printed 
matter, the lecturer recommended the use of a blue 
screen, and a small diaphragm. The focus must be 
carefully made, a full exposure being given, and once 
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the negative is fixed, it should be plunged for severa! 
seconds into a bath of reducing liquid (hypo and red 
prussiate of potash), in order to obtain complete trans 
parence in the whites of the negative. 

As to the method of development, it is found that 
hydroquinone and kindred developers bring out first the 
blues, then the greens, and lastly the reds. However 
as the development of a negative with these substances 
requires from 10 to 30 minutes, it is to be feared that 
the reds will not be produced. On the contrary, 
metol and other similar developers cause the whole of 
the image to appear at the same time, and proper 
density may always be obtained by prolonging the de 
velopment. 

Se 
THE “REINA MERCEDES.” 

With the arrival of the protected cruiser ‘* Reina 
Mercedes” at an American port, the navy secures at 
onee a useful addition to its fighting strength, and the 
most valuable trophy of the war. When the ill-fated 
‘*Maria Teresa” was floated and started for the United 
States, it looked as though we would secure at least 
one of the big 7,000 ton armored cruisers of the Spanish 
navy, which, undera new flag but retaining its old 
name, would perpetuate the brilliant victory in Cuban 
waters. But that was not to be, and for awhile it 
looked as though the many small 
launches captured in the Philippines and a few that 
were secured in the West Indies would afford 
naval trophy of the war much over a thoysand tons in 


gunboats and 


us no 


displacement. 

The “‘ Reina Mercedes,” however, is a very service- 
able vessel! of 3090 tons displacement, or a little less than 
the ‘‘Raleigh,” her trial speed also being about 1144 knots 
less, or 174g knots an hour. She was built at Cartha 
gena, in 1887, or three years later than the “ Atlanta” 
and ** Boston,” and was one of the ships of the earlier 
period of the reconstruction of the Spanish navy, when 
the design and building of Spanish vessels was largely 
carried out by British naval architects. Presumably, 
therefore, she is a well-built ship and capable, after 
overhauling and re-arming, of made into a 
serviceable modern cruiser of the protected type. Her 
original armament consisted of six 6° inch Hontoria 
guns ; two 2°7-inch, three 2°2-inch, two 1° 
1°4-inch rapid-fire guns, with two machine guns. 
was fitted with no less than five torpedo tubes, and as 
all of these are above water they will probably be 
closed up, the above-water discharges being now con 
sidered as constituting a greater danger to the ship 
that carries them than to the enemy. 

The new armament will consist of six 6-inch Ameri- 
ean guns of the new long caliber, smokeless powder 


being 


5-inch and six 


She 


pattern, and the miscellaneous sizes at present in the 
secondary battery will be replaced by our standard 6- 
pounder and 1-pounder rapid-fire gaus. Thenew navy 
6-inch gun will be a more powerful weapon than the 
old 6°2 inch Hontoria weapons; and that the latter were 
destructive was shown by the havoe wrought bya shell 
from one of these weapons which was fired from the 
Socapa battery and entered the forward battery of 
the ** Texas,” putting it out of action for the time 
being. Those who wish to see what such a shell can 
do will find illustrations of the damaged plates in the 
SCIENTIFIC AMERICAN of August 20, 1898, 

It so happens that the comparatively slow speed, 17° 
knots, of the “ Reina Mercedes,” her size and battery, 
will render her practically a sister ship to the half 
dozen cruisers authorized by the last Congress. These 
ships are to be of 3,100 tons displacement and 16°5 knots 
speed. They are to carry an armament of ten 5-inel) 
rapid-fire guns, and will have a trial coal capacity of 
470 tons. The coal capacity of the * Reina Mercedes’ 
is 600 tons. Allowing for depreciation of her ma- 
chinery, it will be seen that her speed is about the same 
and her coal capacity greater than the new cruisers, 
thus rendering her admirably adapted to the particu- 
lar class of service for which they have been designed. 
—_—______— +.-e-2 — - 

COMMERCIAL PRODUCTION OF LIQUID AIR. 

The General Liquid Air and Refrigerating Company, 
of New York, has been for several wonths erecting a 
plant in New York city, which is now practically com- 
plete. The apparatus is upon a scale suitable to be 
operated by a steam engine of 200 horse power. The 
liquefying apparatus is the invention of Messrs Oster- 


gren and Burger, the engineers of the company. The 
first experimental run was made on May 25 and 
resulted in complete success. The liquid air is said to 


have poured from the discharge pipe at a rate which 
indicated the easy production of one gallon a minute 
at fullload. This quantity is the amount which the 
inventors had predicted in advance as the output of 
the machine. During the experimental run the aver- 
age pressure maintained in the compressor was 800 
pounds, while at full load the pressure to be carried is 
2,009 pounds. When the success of the plant was evi- 
dent, the men « .ployed in the factory went wild with 
enthusiasm, took Mr. Ostergren upon their shoulders 
and carried him around the works in triumph. We 
expect to present to our readers in an early issue a full 
and illustrated account of the plant, with details of the 
process employed, 
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POCKET VOLTMETER AND AN ELECTRIC 
SOLDERING IRON. 

A han ly pocket voltmeter in the form of a watch is 
one of the instruments exhibited by the Whitney Elec- 
trical Instrument Company, at the Electrical Exhibi 
tion. This meter bas a five-volt seale divided to fifths 
of a volt, and below it; on some instruments, a milli- 
ampere scale also. It is designed for storage battery 
work principally and for all similar work in which low 
potential and small current readings and tests are 
made. Inside the case, as will be seen from our illus 


tration, is a circular magnet which holds the needle at 
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ero by c<eeping the mwacnetie bar on its lower end in a 
horizontal position When the current passes through 


the solenoid, this short bar is moved through an are 
and moves the needle with it. A piece of soft iron is 
piace l in the top part of the solenoid for the purpose 
of attracting the magnetic bar more strongly, for if 
this were not done the dimensions of the scale would 
have to be uneven at the end. ‘The meter will com- 
mend itself to all because of its compactness, 

Another convenient article at the Electrical Exhibi 
tion is an electrically heated soldering iron intended 
for soldering wire, electrical connections and other arti 
cles Between the handle and the soldering copper 
point is located a coil of German silver wire in sufficient 


quantity to give out the required heat for soft solder 


in a very short time he current is taken from an or 
dinary lamp socket through flexible lamp cord, and 
only a trifle more is requ red to heat the coil than is 


necessary for a 16 candle power incandescent lamp. 
The electrical soldering iron is now preferred by elec- 
tricians in their work on account of the uniform heat 
obtained, and we are informed it is now in general use. 
This iron is only one of many other interesting appli- 
lectricity for heating pugpeses shown by 
Electric Heating Company at the east 


eations of 
the American 


end of Madison Square Garden 


Hall 
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tempted. This same observation was repeated on differ 
ent occasions. M. Semon could easily take one specimen 
of echeineis, but never two of the same band in the 
sameday. These fishJhave evidently a power of observa- 
tion and a memory not possessed by most of their kind, 
as every one knows that at the same spot one may catch 
any quantity of fish of the same kind, who neverthe- 
less see their companious disappear in a mysterious 
manner. As to the habit which the echeineis have of 
fixing themselves to the hulls of vessels, M. Semon ex- 
plains this by supposing that these fish live upon the 
debris of food and other waste matters of the ship. 

- a a 

Consumption of Rice in France, 

M. Maurel has communicated to the Congrés des 
Sociétés Savantes the results of bis observations upon 
the consumption of rice in France, and shows that 
from 1875 to 1895 this has increased from 34,000,000 to 
68,000,000 of kilos. He had studied the causes and 
consequences of this, especially from the point of view 
of hygiene, but also as to the commercial interests of 
the country. The importation of rice from 1875 to 
1895 has inereased from 2,500,000 to 65,000,000 of kilos, 
and the price has fallen so that rice flour now costs appre- 
ciably less than wheat flour. He shows that rice occu- 
pies a high place as a food, and that its calorific pro- 
perties are the same as those of wheat, 100 grammes of 





wheat giving 350 calories, and 100 of rice giving 353 
There would thus be no disadvantage if the latter were 
more generally adopted as an aliment, thus replacing 
wheat. 

As to the question of commercial interests M. Maurel 
shows the advantages which would result by replacing 
the wheat imported from foreign countries by rice from 
the French colonies. He shows also that rice flour may 
be mixed with that of wheat up to the proportion of 6 
per cent without detriment to the bread thus produced, 
and without diminishing its nutritive properties. 

—_ + © + > - - 

AN ICEBERG AT ST. JOHN'S, NEWFOUNDLAND. 

It is not unusual at the proper season of the year 
for vessels to sight icebergs while making the Trans- 
Atlantic passage, specially if the vessels happen to be 
taking a northerly course, but it is seldom that an ice- 
berg grounds so that it can be seen by those on shore. 
This was recently the ease at St. John’s, Newfound- 
land, where an enormous iceberg, 150 feet high and 
nearly a quarter of a mile long, grounded off the south- 
side entrance to the harbor, where it was, of course, 
seen by many thousands of spectators. 

Most icebergs are pfodaced from glaciers which 
move down from elevated heights in the interior of 
some land in the Arctic regions. The glaciers move 
slowly onward into the deep waters of the sea, and 
from time to time fragments break off from the ad- 
vance border and float away, forming icebergs. Oc- 
easionally whole masses of ice break off at once, really 
forming floating islands. Ice islands are also made by 
the breaking up of the great fields of ice of the Arctic 
region. In the Atlantic Ocean most of the icebergs 
come from Greenland and Iceland, the greatest num- 
bers being produced on the west side of Greenland. 
From Labrador the ice is floated with the current 





JUNE 3, 1899. 


past Newfoundland, and keeping near the Great Bank 
the warming influences of the Gulf Stream cause it to 
disappear. Usually the limit of travel of icebergs jis 
40 degrees north latitude, but in the South Atlantic 
Ocean they have been found as near as 37 degrees 
south latitude. Naturally these immense masses of ice 
are a serious peril to navigation as when the “ Arizona” 
smashed her bow on an iceberg off the coast of New- 
foundiand on November 7, 1879, and they frequently 
lodge on the banks of Newfoundland, much to the dis- 
comfort and danger of navigators. Nothing is more 
imposing than the sight of one of these immense ice- 
bergs, which might send the finest ocean steamship to 
the bottom in afew moments. The iceberg is apt to be 
of an intense bluish white; they are real floating 
mountains of ice. The sun melts them unevenly, 
causing rugged and picturesque peaks to jut into the 
air, and in northern latitudes, where whole fields of 
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AN ELECTRICALLY HEATED SOLDERING IRON. 


icebergs are seen, they look like fairy castles. Dr. 
Kane in his first cruise counted 280 icebergs in sight 
at one time, and most of these were over 250 feet high 
It is, of course, a well-known fact that about one- 
eighth or one-ninth of the berg projects above water. 
As might be imagined, the iceberg, containing as it 
does at its base many pieces of rock carried down by 
the glacier from some northern country, scores the 
bottom of the sea, acting really like a gigantic file. 
When the enormous bulk of the iceberg is considered, 
it will be seen that the current hurrying it along might 
sause the iceberg to produce considerable change in 
the floor of the sea over which the iceberg passes, and 
geologists recognize in this operation a repetition of 
the phenomena accompanying the distribution of the 
drift formation and the production of rounded bowl 
ders, gravel and sand. 
—_—_—___—__~®~+@ + 
Parade of Automobiles, 

A parade of automobile vehicles took place in New 
York on May 24. The route was from Madison Square 
Garden, by way of Madison Avenue, Fifth Avenue, 
Lenox Avenue, Morningside Avenue, and Amsterdam 
Avenue to Columbia University. The parade started 
from Madison Square Garden at 3:30 P. M. and ended 
at the University at 4:30 P. M. 

The parade was led by Col. A. A. Pope, driving his 
Columbia Stanhope, then followed Mr. Riker, in his 
Stanhope, followed by a large number of automobile 
vehicles. There was considerable dissatisfaction over 
the fact that the automobiles were not allowed in the 

Park. The time will doubtless come 
when automobiles will have equal 











- eee 
Ln Intelligent Fish 

M. Semon in his recent voyages 
has observed an interesting fact 
which shows ne large develop 
ment of the memory and faeulty of 
observation of a certain fish called 
the Echeineis remora. It is known 
that this fish is provided with a 
kind of sucker on top of its head, 
which it uses in order to attach 
itself to hulls of vessels, the shells 
of tortoises, and even to fish larger 
than itself, such as the shark. One 
day, during a voyage near Aus- 
tralia. M. Semon having cooked 
some erabs of a very savory odor, 
the remains of the repast were 
thrown overboard. Each fragment 
as it fell was seized by fish about 
9 or 10 inches long. M. Semon re 
eognized the echeineis, and wished 
The first 


fragment of crab which he threw 


to procure a specimen 


into the water was baited to a hook 
and line, and a specimen was caught 
at once. The line was again thrown, 
under the same condition, but not a 
single echeineis would touch it. nor 
even fragments not so attached 
During the whole day the fish de- 
clined to eat anything that was 
thrown to them. Evidently they 
had seen one of their comrades dis- 
appear and became distrustful on 


this account: thus they remained 





rights with carriages drawn by 
horses. The parade was considered 
a very satisfactory one, and was 
witnessed by a large number of 
spectators. 
——<» +> ge —__—__ 

An American Bridge for Japan. 

The Phenix Bridge Company has 
received a contract to build a large 
steel bridge for the Imperial Rail- 
way of Japan. The bridge will be 
in six spans and will be one of the 
largest steel bridges ever contracted 
for by American builders. As soon 
as the plans are completed work 
will be begun, and the bridge will 
be ready for shipping by Septem- 
ber 1. 











The Paris-Bordeaux Automobile 
Race, 

The automobile race from Paris 
to Bordeaux, a distance of 353 miles, 
was won by a carriage called ‘* The 
Petroleum Duke,” the running time 
being eleven hours forty-three 
minutes and twenty seconds, or at 
the rate of twenty miles an hour, 
which is a very remarkable speed 
for so longa distance. The carriage 
had four seats and the engine 
was of four horse power. There 
were twenty-eight competitors in 
the race, and an occupant of one 
of the carriages jumped off while 











attached to the bottom of the vessel 


without allowing themselves to be 


A STRANDED ICEBERG AT 8ST. JOHN’S, NEWFOUNDLAND, 


it was in motion and received fatal 
injuries. 
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A POWERFUL OPEN CIRCUIT BATTERY CELL. 

The value of primary batteries designed for open cir- 
cuit work depends upon their freedom from local action, 
a minimum of internal resistance, quick recovery from 
an accidental short circuit and non-deterioration by 
evaporation. The Harrison cell shown in the accom- 
panying illustration possesses many of these features 





A POWERFUL OPEN CIRCUIT BATTERY CELL. 


besides having a high electromotive force and a larger 
current discharge in proportion to its size than is usual 
in other open circuit batteries. It is quite simple in 
construction, requires very little care, and operates 
quickly after it is set up. The glass jar is about 3 
inches square by 5 inches high and has a bell-shaped 
mouth paraffined, on which sits a wood cover holding 
the elements in suspension below. Cast in the jarisa 
line for water indicated by a ‘*W” and another line 
above marked ‘*A” for acid, making a very convenient 
guide for filling. The exciting fluid is sulphurie acid 
of 66° Baumé. The elements consist of a cylinder of 


peroxide of lead about an inch in diameter encircled , 


by rubber bands and a cylindrical short zine bar of the 
same diameter, 2 inches long, amalgamated with mer- 
cury to protect it from the acid. The rubber band on 
the lead element prevents the zine from coming in con- 
tact therewith in case the rod supporting the 
zine becomes loose. 

In setting up the battery the acid is added 
to the water and the whole allowed to stand 
until the solution is cool, then the elements 
are immersed in the solution and the battery 
is ready to operate. Convenient binding posts 
are on the cover for connecting the cell to the 
line or to other cells in series. 

Four of these cells have been in use in our 
office on our open call bell circuit for several 
months, requiring little or no attention, and 
have given good satisfaction. 

When exhausted, the zine becomes spongy 
and soft and the strengtk of current diminishes, 
but the battery can be quickly renewed by 
putting in a fresh zine and fresh acid. Each 
cell is rated to give 2°45 volts and 40 ampere 
hours, so that the electrical energy produced 
costs but little over one cent per watt hour, 
niaking it a very economical battery. 

The small size of the cell, its cheapness, its 
remarkable recuperative power and high volt- 
age, adapt it to the open circuits of burglar 
alarms, telephone transmitters, electric bells, 
and to the operation of dentists’ and physicians 
outfits. 

The cell is manufactured by Harrison Brothers 
& Company, Philadelphia, Pa., who are intro- 
ducing it through the Thermo-Electric Com- 
pany, 103 Times Building, Park Row, New York, 
from whom additional 
information. may be ob- 
tained. 

——_—_>>-—_—_—_ 

A CHINESE TYPE- 

WRITER. 

Some little time ago 
we referred to the vari- 
ous typewriters of the 
world, and stated that, 
up to the present time, 
no machine had ever 
been invented for use 
with the Chinese lan- 
guage. We are now in- 
formed, however. that 
the Rev. D. Z. Sheffield, 
of the American Board 
Mission, President of 
the T’ung-cho College, 
for Chinese students, 
has invented and per- 
fected a remarkable 
typewriter, which bids 
fair to revolutionize the 
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writing of Chinese, specially for foreigners, who have 
in most cases turned their whole attention to the 
speaking and reading of the language, and have 
avoided the great difficulty of learning to write it. 

The Chinese language consists of at least fifty thou- 
sand characters, and a careful analysis of the classical 
works, as well as of the spoken language, has shown 
that not more than five thousand are in general use, 
while four thousand are ample for almost every pur- 
pose. The typewriter which Dr. Sheffield invented 
writes this number, and naturally the machine has re- 
quired great labor in order to perfect it. 

Through the kindness of Mr. Charles F. Gammon, of 
the Imperial Tientsin University, Tientsin, China, we 
are enabled to present an illustration of this remarka- 
ble machine. The four thousand characters are grouped 
in alphabetical order according to their accepted spell- 
ing in English, a large number of those most commonly 
used being placed in a separate group regardless of 
spelling. The type are cast on the under part of the 
large wheel, the upper side of which is covered with 
printed characters, each one exactly over the type it 
represents. The carriage moves freely to the right or 
left, and projecting from it there is a pointer which is 
used to locate the characters to be printed. In opera- 
tion the wheel is revolved with the left hand until the 
group or line in which the desired character to be found 
is opposite the carriage, and the carriage is then moved 
with the right hand to the right or left until the point- 
er covers the character sought for. To the right will 
be seen a little crank, one turn of which inks the type, 
while a small hammer forces the paper against the 
type, leaving a clear impression. The type wheel locks 
during the printing and is automatically corrected if 
slightly out of place, the characters being brought into 
perfect alignment. The mechanism performs the‘oper- 
ation of spacing. ete., asin other machines. 

At first thought it would seem that even with this 
machine the writing of Chinese would be slow and 
tedious, but when it is considered that the written 
character consists of from two to twenty-five strokes, 
which even the best Chinese scholar writes slowly, as 
they handle the brush delicately, and that a character 
signifies, not a letter, but a whole word, it will be rea- 
dily seen that Dr. Sheffield’s machine saves a great 
amount of both time and labor, while it offers the ad- 
vantages of other machines, namely, uniformity, accur- 
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acy, exact spacing and neat work. Our second engrav 
ing shows the under or type side of the wheel after it is 
removed from the machine, and in addition to the mul 
titude of characters shows the holes around the cirenm 
ference into which the locking pin goes during the 
operation of printing. Dr. Sheffield’s typewriter is a 
triumph of American inventive skill. 
incsvisiacneacsiaeialiiaaAals liaise ie 
A FEED-WATER PURIFIER AN SKIMMER FOR 
BOILERS. 

By means of a simple device which has been invented 

by Herman W. Nye, of Elmwood, Neb., the feed- water 








A FEED-WATER PURIFIER AND 
BOILERS, 


SKIMMER FOR 


can be purified before entering a boiler, an apparatus 
being also provided which is designed to remove the 
foreign matter floating on the surface of the water in 
the boiler. 

Of our illustrations, Fig. 1 is a sectional side elevation 
of the improvement as applied. Fig. 2 is a section of 
the purifier. 

To the side of the boiler is attached a vessel which 
receives the feed-water to be purified, and which is 
filled with water and oil. Within the vessel a tube is 
fitted extending with its lower open end into the 
water. From the closed upper end of the tube a pipe 
leads to the boiler. In the bottom of the vessel two 
funnels are mounted, one above the other, the lower 
funnel being provided with a valved pipe, 
wherethrough the sediment collected can be 
removed. The feed-water as it enters the 
vessel flows down through the stratum of 
oil, whereby the impurities are removed, 
enters the lower end of the tube, and passes 
purified to the boiler, through the pipe con- 
nected with the closed upper end of the tube. 

Into the upper end of the purifying vessel 
there also discharges a pipe, the other end of 
which passes into the boiler below the level 
of the water. This end of the pipe extends 
within a float or skimmer consisting of a cup 
which has a perforated or reticulated upper 
end, and which is counterbalanced to rise and 
fall with the water. The apparatus is designed 
to conduct the upper layer of the water in the 
boiler back to the purifying vessel, where its 
impurities are removed, before it is returned to 
the water compartment, 

- a oe —_— 
American Locomotives for the East. 

The Baldwin Locomotive Works, of Phila- 
delphia, have just secured the contract for the 
first locomotive for use in the development of 
the section of Palestine which is associated with 
the * Zionist ” movement, and the Great Central 
Railway, of England, has placed an order with 
the same firm for twenty freight locomotives 
of the same character and design as those in- 
tended for the Midland Railway, of England, 

and which we have 

already illustrated. 

ee ty ee 

Howell Gun Carriage. 
= The gun carriage de- 
signed by Rear-Admiral 
Howell, for which Con- 
gress appropriated $50, 


— 
— 


000, has been disap- 


ee proved of by Gen. A. R. 
x. Buffington, Chief of 
Ae j/ Ordnance. He gives 

7 several reasons for his 


action. The gun ear- 
riage is designed to be 
used with the large sea- 
eoast guns of calibers 
/ from 8 to 12 inches, It 

is much larger and 
heavier than the Buff 
ington-Crozier carriage 
now in use and has three 
hydraulic cylinders as 
compared with two in 
the latter design. 
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PHOTOGRAPHY IN THE COLORS OF NATURE. 

Photography in natural colors has again been going 
the round of the newspapers, this time from the West, 
but, like the ery of ** wolf,” it has so often been a false 


aiarm, that it bas received but seant attention ; al- 


though, this time, there really is something, and some- 
thing very important, in it 
Prof. R. W. Wood, of Wisconsin University, is the 


inventor of the is the 


method, which, briefly stated, 


production of a positive on which there is neither pig 


ment. colored lines, nor color in any form; and yet 


when examined through an ordinary double convex 


lens it is seen in all the colors of the original, and, 
if possible, in colors more brilliant than those of 
nature's own Ni 


is the fact that from that positive there may be printed 


ris that all. Even more surprising 


by simple contact, and as simply as are printed lan 


tern slides, as any copies as may be desired, every 


one of which will show the colors in the samme way and 


with the same brilliance 
Diffraction 
in the Philosophical Magazin 


the fact that if a 


aceording to Prof. Wood, 
» for April, is founded on 


photography, 
diffraction grating of moderate dis 
a beam of light from 
and the eye placed in anyone of the 
left of the 


persion and a lens be placed in 


a linear surface 
the image, 


spectra formed to the right and 


entire surface of the grating will appear illuminated 
with colored light, the color depending on the part 
of the spectrum in which the eye is placed. If one 


grating hasa different spacing from the 


part of the 


rest rum formed by this part will be displaced 


the spect 
relatively to the first, and if the eye be placed on the 
overlapping parts of the two spectra, the correspond- 
ing parts of the grating will appear illuminated in dif- 


ferent colors 


If, then, three gratings are taken, of such spacing 
that the deviation of the red of the first is the same as 
that of the green of the second and blue of the third, 
and mounted lens, their 


side by side in front of a 
spectra will overlap, and an eye placed in the proper 


position will see the first grating red, the second green, 


and the third blue If the first and second overlap, 


yellow will appear, and if all three, white light will be 
the result 

On this foundation, which perhaps only the initiated 
Prof. Wood 


t perfect, of course, but 


ean fully anderstand, has planned his 


method, not y one that, in our 
efore long lead to the sale in every fancy 
und other lands of pictures that, when 


instrument that 


opinion, will 
store in th 
the little will go along with 
; and that 


1 dozen of pictures will cost 


seen ith 


them, shall appear in all the colors of nature 
both 


less than a dollar 


instrument and say 


The first step in the production of a diffraction photo- 


graph is to make three negatives through red, green, 


} 


and j;blue glass in the ‘ordinary way, and from them 


to print positives ou albumen transparency plates, 
albumen rather than gelatine, as the latter would 
soften in the warm water of the next operation. Prof. 
Wood employs albumen lantern slide plates. Those 
positives, when dry, are coated with bichromated gela- 


ach under asuitably spaced grating, 
and 


Such positives, 


tine and printed 


and washed in warm water till the bichromate 
nnacted-on gelatine are washed away. 
when examined by reflected light, and with the eye in 
the suitable position, show, respectively, the red, green, 
or blue of the object photographed and only need to 
be superimposed to show it in all its colors and shades 
combined 

And it is here that the most surprising part of the 
process comes in, so surprising, indeed, that 
the professor says it is almost ineredible.” 
A bichromated gelatine plate is printed suc- 
cessively under all three positives, washed in 
warm water as before. and dried: and al 
though the gratings may contain some 2,000 
lines to the inch, and to the lay mind must 
seem simply a confused mass, each does its 
own peculiar work, sends its own color to 
the eve and mixes them as they go, so that 
a bouquet of natare’s own most brilliant 
painting appears in all its glory 
ful is the fact that in this 


stereotype plate as we may call it we 


Not less wondse 
have 
the means of making it multiply itself by 
the thousand ; all that is necessary being to 
from 


printed as we 


employ it as an ordinary negative, 
which as many copies may be 
desire and on bichromated gelatine plates. 

It has been said tiiat the eye must be in 
find that at a 


glance, Prof. Wood has devised a simple in- 


“a suitable position.” To 


strument that will answer the purpose ad- 


mirably. It 


Ss essentiaily a cheap bi-convex 
lens, nounted in a frame to secure its correct position 
in relation to the picture, and need not cost as mach 
as the che apest of cheap stereoscopes. The eut will ex- 
plain itself 

Une serious obstacle to the prosecution of this kind 
of work is the great cost of gratings large enough for 
but that 


simple and apparently an efficient way, as will be seen 


the purpose the professor gets over in a 


from his description of his method of enlarging up to 
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any reasonable extent. Hesays: “The original grat- 
ing ruled on glass was mounted against a rectangular 
aperture in a vertical screen, the lines of the grating 
being horizontal. Immediately below this was placed 
a long piece of heavy plate glass, supported on a slab 
of slate to avoid possible flexure. A strip of glass, a 
little wider than the grating, sensitized with bichro- 
mated gelatine, was placed in contact with the lines of 
the grating, and held in position by a brass spring. 
The lower edge of the strip rested upon the glass plate, 
so that it could be advanced parallel to the lines of 
the grating, and successive impressions taken by means 
of light coming through the rectangular aperture. 
In this way I secure a long narrow grating, aud by 
mounting this against a vertical rectangular aperture, 
and advancing a second sensitized plate across it in 
precisely the same manner, I obtained a square grat- 
ing of twenty-five times the area of the original. It 
was in this manner that I prepared the grating used 
to print the impressions on the three positives. So well 
did they perform, that it seemed as if it might be pos- 
sible in this way to build up satisfactory gratings of 





DIFFRACTION-SCOPE. 


Starting with a one 
up a grating 


large size for spectroscopic work. 
inch grating of 2,000 lines, I have built 


eight inches square, which, when placed over the ob-~ 


ject-glass of a telescope, showed the dark band in the 
spectrum of Sirius with great distinctness, No especial 
precautions, other than the use of the flat glass plate, 
were taken to insure absolute parallelism of the lines, 
and I have not had time to thoroughly test the grat- 
ing. The spectra, however, are of extraordinary 
brillianey, and, on the whole, the field seems promis- 


es 
ing. 


>+o +e — 
THE MEASUREMENT OF SHUTTER SPEED. 


There are to-day published a number of tables giving 
the proper time of exposure for different subjects in 
different classes of light, at all hours of daylight, and 
all seasons of the year. These tables are a valuable 
guide to photographers ; but in order to use them in- 
telligently, it is necessary to know the speed of one’s 
shutter. The figures found on the indicator dials of 
most shutters are far from accurate, but are generally 
accepted as correct because at first sight the measure” 
ment of ashutter’s speed, when set for instantaneous 
work, appears too difficult to be attempted. It may, 
however, be accomplished quite accurately in the fol- 
lowing simple manner. Take a piece of white card- 
board shaped as shown in Fig. 1, and draw upon it the 
figure shown, being careful that the upper edge of the 
lower black triangle is in prolongation of the lower 
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exactly 3 feet below the mark. Set up the camera 
squarely in front of the rule and at such a distance as 
will give the largest possible image of the entire length 
of the rule. Focus sharply and use a small stop. 

The card should now be held so that its center mark 
is just beside the 6-foot mark on the wall. Fig. 2 
shows all in readiness for the drop, the dotted rectangle 
representing the field of view of the camera. 

Now release the weighted card so that it will fall 
close beside the rule, and expose the plate while the 
card is passing the rule. This will require care, and it 
would be well to practice it several times without with- 
drawing the plate-holder slide. 

The plate must now be developed, and will show a 
picture like Fig. 8, in which the center mark of the 
card is blurred by its motion. This motion must be 
measured by the scale shown in the photograph of the 
rule (never with the rule itself), and must be expressed 
in feet. Call this distance d. 

Let ¢ be the time in seconds that the shutter was 


d 
open. Then — = ®, the velocity of the card in feet per 


second at the time of exposure. Observe the distance 
that the center of the blurred mark has fallen below 
the upper end of the rule. Add 3 feet, and the sum is 
the total distance that the card has fallen. Call this h. 

Neglecting air resistance, we have from the law of 


falling bodies o = 4/2gh. Equating the two values of 


v, we have — = 4/2gh. Solving for t, we find ¢ = 


d 
-, in the second member of which all the quan- 


/ 2h. 
tities are known. 
Example.—d = 3" = 0°25'; h = 4; g may be as- 
d 0°25 
Then t = —— —— = 00156 


Vigh fUre 
second, approximately. 

The card may be dropped from a greater height than 
3 feet above the rule, and the greater the fall of the 
card, the greater will be the accuracy of the result; 
but the greater will be the difficulty of getting the 
picture of the card at the proper place. 

The following table gives shutter speeds from ,},5 of 
asecond to about yy of a second with sufficient ac- 
curacy for ordinary purposes. By placing the camera 
at a greater distance from the wall and using a longer 
drop of the card, the table may be extended as desired. 








sumed as 32:2. 
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R. R. RAYMOND, 
First Lieutenant Corps of Engineers, 
Boston, Mass. United States Army. 


—— -— —+-2 + 
An Automobile Journey from Cleveland to 
New York, 


On Monday, May 22, a Winton motor carriage started 
from Cleveland for New York. The distance from 
Cleveland to Buffalo, 218 miles, was covered 
in 11 hours. On May 238 the carriage ran 
from Buffalo to Fairport, 94 miles, in 7 
hours. On May 24 it ran from Fairport to 
Syracuse, 80 miles, in 7 hours and 48 min- 
utes. On May 25 the carriage rau from 
Syracuse to Albany, a distance of 154 miles, 
in 11 hours and 52 minutes. The total dis- 
tance traveled was 546 miles ; the total time 
37 hours and 40 minutes to Buffalo. The 
difference between the roads from Cleveland 
to Buffalo and Buffalo to Albany is clearly 
shown by the difference in running time. 
The carriage in use weighs 1,700 pounds 
and is driven by a six horse power motor. 

——__ ee —__- 
Americans Elected to the Royal 
Institution, 

The Royal Institution of Great Britain, in 

commemoration of its centenary, has elected 











2. 3. 
THE MEASUREMENT OF SHUTTER SPEED. 


edge of the upper triangle. Now insert the narrow 
part of the card in a piece of lead pipe about 2 inches 
long and 1 inch in diameter, and then flatten the pipe 
so as to fasten it securely to the card. With the addi- 
tion of an ordinary 2-foot rule, this is all the apparatus 
needed. 

Select a brightly lighted wall, and mark a point 
about 6 feet above the floor or ground. Then fasten 
the rule vertically against the wall with its upper end 


a number of American honorary members. 
‘The list includes Dr. Samuel Pierpont Lang- 
ley, Seeretary of the Smithsonian Institu- 
tion, Prof. A. A. Michelson, of Chicago, 
Prof. R. H. Thurston, of Cornell University, Prof. 
George FP. Barker, of the University of Pennsylvania, 
and Prof. W. L. Wilson, President of Washington and 
Lee University, and former Postmaster-General. 
ero eons 

AN atlas, in sixty-five sheets, of the upper Yangtse- 
Kiang River, drawn from the surveys of Father Cheva- 
lier, of the Jesuit observatory at Si Ka-wei, is about to 
be published at Shanghai. 
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Fire Protection in Paris, 
To the Editor of the SCIENTIFIC AMERICAN : 

In a recent number of your estimable paper, the 
ScIENTIFIC AMERICAN, you published a very interest- 
ing article on *‘ Fire Precautions in Paris,” in which 
you rightly attribute the fewer disasters by fire in Paris 
to the manner in which the houses there are construct- 
ed. The information you give is, however, incomplete, 
for you speak only of the exterior of the houses, while 
it is the interior especially which gives the greatest 
suarantee against the rapid development of fires such 
as we see toooften here. The architects who go to Paris 
in 1900 would do well to study the matter in order to 
apply the construction to American dwellings. 

In America the motto is “ build quickly.” Thus we 
see houses of considerable importance rise from the 
earth and open their doors to their occupants scarcely 
a month after the laying of the first stone. The vari- 
ous materials—foundations, corner stones, doors, win- 
dows, ecrnices, ete.—are prepared in advance by differ- 
ent contractors, and all that is necessary is to add to 
these a large number of laborers working with the 
greatest celerity and superintended with discipline. 

This system offers the advantage of making capital 
more quickly productive, but it offers a drawback as 
regards the solidity of the edifice and the security of 
the inhabitants, since wood forms the largest propor- 
tion of the materials used. Although the entire out- 
side surface may be of brick, all the interior framework 
of the house is of wood. Floors and ceilings, staircases 
and closets, and the roof, covered with plates of tin or 
sheets of tarred paper, are all of wood. Wood is every- 
»where, and what wood? The most resinous kinds, such 
as fir and pitch pine, so that it needs only a small fire 
in a corner of the cellar for the whole house, which is 
all built of inflammable material, to be immediately 
enveloped in flames. In such a dwelling, the occupant 
may well ask himself each night if he will awake in the 
morning. 

At Paris the scourge of flame proceeds less rapidly, 
and it is only in a provisional edifice built of wood, 
such as the Charity Bazar, or in an old theater like the 
Opera Comique, which has not the improvements re- 
quired by the later building laws, that disasters have 
occurred similar to the recent fires in New York. 

In France, the method of construction of a house 
differs completely from that employed here. The 
heavy work, that is to say the main walls, are all of 
dressed stone orfrough blocks faced with mortar, the 
girders and cross beaus are of iron, the ceilings are 
arched and of brick, the stairs of stone or marble, the 
floors of terra cotta tiling (diamond or hexagonal in 
shape), the interior walls are of hollow bricks placed 
edgewise, the roof of blocks of terra cotta covered with 
tiles or slate, the chimneys of marble, and finally, the 
doors and windows, the friezes, cornices, casings, base- 
boards, and other woodwork, are all of oak or walnut. 
It will readily be seen, therefore, that the proportion 
of inflammable material is relatively small in such a 
house, which makes it possible to confine a fire very 
easily to the place where it started. This is the reason 
that a fire often breaks out in the cellar of a building 
full of inflammable materials such as petroleum, oils, or 
varnish, without doing damage to the rest of the build- 
ing. 

There is another cause of disasters resulting from 
the tolerance of the building commissioners, who allow 
cellers to be extended under the street, with vent holes 
opening in the sidewalks. A single match dropped by 
a passer-by and falling through one of these vent holes 
into the cellar may cause one of the greatest confla- 
grations. 

Finally I must mention, as a very good measure in 
France, the almost universal use of Swedish safety 
matches, which can only be lighted by scratching on 
the side of the box, so that a stray match is not capa- 
ble of igniting by accident, and thus causing a fire. 

Although America may be less favored than France 
with regard to the rapid development of fires, she is on 
the contrary far better organized to combat them. 
Her apparatus, machines, and fire engines have reach- 
ed the greatest perfection, as has everything else which 
is connected with mechanics and the application of 
The organization of her engine houses is per- 
fect, and the start for a fire almost instantaneous. As 
the engines and men are distributed in numerous sta- 
tions in the different parts of the city, it takes but a 
few minutes after the alarm has been given to have the 
pumps working at the fire. 

From what precedes it will be noted that each coun- 
try may get useful ideas from the other. It is by eclec- 
ticism that we approach perfection. The great inter- 
national expositions, such as the World’s Fair in Ame- 
rica and the exposition at Paris next year, are the 
most efficacious means of obtaining the supreme de- 
greé of perfection in all things. Er. MIcHEL. 

112 Summit Street, Newark, N. J. 
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ONE-THIRD of the people who go mad are said to 

recover their senses. 


forces. 
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Miscellaneous Notes and Receipts. 

Safe Bengal Fire.—Bengal fire free from danger is 
produced from powdered aluminum 12 parts, barium 
nitrate 12 parts, saltpeter 12 parts, yellow dextrine 2 
parts, sulphur 2 parts, and gum arabic 5 parts.—Neueste 
Erfindungen und Erfahrungen. 

Waterproof Canvas.—The canvas is coated with a 
mixture of the three solutions named below: 

1. Gelatine, 50 grammes, boiled in 3 liters of water 
free from lime. 2. Alum, 100 grammes, dissolved in 3 
liters of water. 3. Soda soap dissolved in 2 liters of 
water.—Suddeutsche Apotheker Zeitung. 

Hard Soldering with Acetylene.—The flame of acety- 
lene is exceedingly useful for hard soldering, says 
Neueste Erfiundungen und Erfahrungen. Its tempera- 
ture is as high as can otherwise be obtained only with 
a special blowing apparatus. The heating power 
of acetylene is likewise very great. The use of acety- 
lene is particularly in place where no connection with 
a gas house or electric central station can be had. 

Waterproof Lacquer or Glaze.—By making shellac 
into an emulsion in water by the aid of an alkali or 
alkaline salt, a solution is obtained which may be 
mixed with colors or used alone and provides paper, 
cardboard and wood with a waterproof coating that 
can be polished by weans of friction or pressure. For 
maps, playing cards, cardboard boxes used for packing, 
ete., this varnish is exceedingly suitable. The same 
effect is produced by the use of certain phosphates. If 
an insoluble powder is mixed with a gelatinous phos- 
phate, especially an alkaline earth, a substance is ob- 
tained which applied on paper or cardboard renders it 
watertight and can likewise be polished by friction or 
pressure.—Farben Zeitung. 

Red Lakes from Coralline.—Dissolve 10 kilos of coral- 
line soluble in alcohol in a solution of 6 kilos of caustic 
soda 70 to 72 per cent in about 60 liters of water and thin 
with water to about 300 liters. The dark red opaque 
solution is mixed with 120 kilos of finely ground heavy 
spar, and finally precipitated with a solution of 40 kilos 
of lead acetate in water. The quantity necessary for a 
cowplete precipitation varies according to a large or 
small percentage of impurities in the coralline. By 
making a dab-test on filtering paper it can be readily 
ascertained whether the liquid has become colorless. 
When the precipitated lake has settled well, it is 
washed three times, each time with 500 liters of water, 
whereupon the pigment is filtered and dried. About 
160 to 165 kilos of dry, dark red lake is obtained. If 
larger quantities of heavy spar are used, the color be- 
comes paler up to pink. By mixing with minium a 
handsome imitation vermilion is produced. Unfor- 
tunately these lakes cannot be employed for oil colors, 
because in that case they soon turn yellow. But they 
are excellent for printing on wall paper, and also en- 
dure direct sunlight well.—Svensk kemisk Tidskrift. 

To Clean Brushes and Vessels of Dry Paint.—The 
cleaning of the brushes and vessels in which the var- 
nish or oil paint has dried is usually done by boiling 
with soda solution. This frequently spoils the brushes 
or cracks the vessels if of glass; besides, the process is 
rather slow and dirty. A much more suitable remedy 
is amy! acetate, which is aliquid with a pleasant odor 
of fruit drops, used mainly for dissolving and cement- 
ing celluloid. If amyl acetate is poured over a re- 
sinfied oil paint brush the varnish dissolves almost im- 
mediately and, though ever so hard and dry, the brush 
is again rendered serviceable at onee. If necessary, 
the process is repeated. For cleaning vessels shake the 
liquid about in them, which softens the paint so that 
it ean be readily removed with paper. In this manner 
much labor ean be saved. One kilo of pure amyl ace- 
tate costs 2 marks (50 cents), hence the method is cheap 
as well. The amyl acetate can be easily removed from 
the brushes, ete., by alcohol, oil of turpentine or var- 
nish.—Farben Zeitung. 

Process for Producing Gold-like Alloy from Copper 
and Antimony.—This invention, patented in Germany, 
covers a metallic alloy, to take the place of gold, which, 
even if exposed for some time to the action of ammo- 
niaecal and acid vapors, does not oxidize or lose its gold 
eolor. It can be rolled and worked like gold and has 
the appearance of genuine gold without containing the 
slightest admixture of that metal, besides being much 
cheaper than other precious and semi-precious wetals, 
as well as the compounds and alloys used as substitutes 
for precious metals. The alloy consists of copper and 
antimony in the approximate ratio of 100 to 6 and is 
produced by adding to molten copper, as soon as it 
has reached a certain degree of heat, the said percent- 
age of antimony. When the antimony has likewise 
melted and entered into intimate union with the cop- 
per, some charcoal ashes, magnesium and lime-spar are 
added to the mass when the latter is still in the eruci- 
ble. Although the action of this material admixture 
of flux is not entirely explained, the alloy loses thereby 
acertain porosity otherwise present and an exceedingly 
great density of the cast metal is obtained. Same can 
now be rolled, wrought, hammered and soldered like 
gold, and when polished has the appearance of genuine 
gold, while being considerably firmer than the latter.— 
Journal der Goldschmiedekunst, 
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Science Notes, 

Dr. Palisa has given the name “ Slatin” to the small 
planet which was discovered by him on the 9th of 
March last. 

It has been suggested that the hook and ladder com- 
panies of the New York fire department carry sma!! 
tanks of pure oxygen for use in resuscitating people 
who have been partly asphyxiated by smoke or escap 
ing gas. 

The Edinburgh, Scotland, Corporation 
appeal to Parliament for power to deal with street 
advertising abominations, including the enforced iliu- 
wination of wall spaces at night. Six other cities are 
seeking to obtain the same permission. 


made an 


We have already noted the fact that a party of sci 
entists was to go to Alaska to carry on investigations 
They have now taken their departure, and among 
those in the party are Dr, C. Hart Merriam, biologist, 
Prof. Coville, of the Department of Agriculture, and 
Dr. B. E. Fernow, head of Cornell School of Forestry. 

A new monument is to be erected at Eisenach, Ger- 
many, and over one thousand designs were sent im by 
no less than three hundred competitors. The com 
mittee selected three designs as being the best, and 
when the sealed envelopes were opened, it was found 
that all three selected were by the same sculptor, Herr 
Kreiss, of Dresden. 

Jabez Hogg, who was well known in London as an 
ophthalmie surgeon, died recently aged eighty-two 
He wrote many books upon the eye, bat he 
will be principally remembered by his * The Micro 
scope: Its Construction and Applications,” which is 
well known to every microsconpist. At the time of bis 
death this book was in its fifteenth edition. 


years, 


Both Mexico and Japan propose to establish life sav 
ing and signal systems along their coasts and will em 
ploy the Coston night signals, which are now generally 
used by the army and lighthouse service. They were 
invented by the widow of Capt. Coston, of the Ameri- 
can corps. It is said that she is the only woman who 
ever invented an article that could be adopted by the 
military or naval service. 

Sir Robert Ball recently unveiled a bronze tablet at 
No. 19 New King Street, Bath, England, recording the 
fact that William Herschel, the great astronomer, 
resided there. Herschel discovered the planet Uranus 
from the back garden of that house. Sometimes he 
found it necessary to bring his telescope out into the 
street opposite that house, and many of the discoveries 
were made in the street. 

Gen. A. R. Buffington recently made a visit to the 
Springfield arsenal and looked into the proposed im 
provements of the Krag-Jorgensen rifle. An important 
change that has been proposed is the adoption of a 
band clip which admits of the feeding of cartridges 
into the magazine of the gun in bunches of five, instead 
of singly, as soldiers are now compelled todo. Proba 
bly the most important change of all relates to the 
cartridges, which will allow of six cartridges to a maga 
zine instead of five. 

Sir Norman Lockyer has lately been experimenting 
with a flexible film with the idea of adapting it to 
spectroscopic photography, according to The Pharina 
eeutical Journal. The large concave Rowland grating 
which he is now using for his solar spectroscopic photo- 
graphs is 211g feet radius and has 20,000 lines to the 
inch ruled on its surface. It gives aspectrum 380 inches 
long. The focal plane of this grating is of necessity 
considerably curved ; it is, therefore, impossible to get 
a sharp photograph of the whole spectrum on a glass 
plate; in fact, not more than 18 or 20 inches of the 
spectrum can be brought into focus on the same plate. 
The difficulty is gotten over by using a flexible film 
which is bent to the curvature of the field. The print 
of the photographs taken with this Rowland eccncave 
grating is the longest solar spectram photographed at 


a single operation. It is 30 inches long. 


Great damage was recently done in Philadelphia by 
the ignition of benzole vapor, The accident occurred 
in the chemical laboratory of a manufacturer of chew- 
ing gum. The building was badly damaged. The 
accident caused three deaths, and twelve or fifteen 
persons were seriously injured. The whole force of 
the explosion was upward and outward. At first it 
was thought that the boiler had exploded, but it was 
found intact. On the ground floor was a tank con 
taining about seventy-five gallons of benzole. There 

ras also a certain amount of other chemicals used in 
the manufacture of vanillin. On the second floor was 
another tank of benzole of about the same capacity 
It was while mixing the benzole and certain other 
ingredients from which vanillin is made that the tank 
became overheated and overflowed. The inflammable 
vapor of benzole probably reached the engine room, 
where its ignition caused the explosion. We have 
mauy times pointed out the dangerous nature of the 
vapor of benzole, benzine, naphtha, and earbon bisul 
phide, and the serious nature of this accident shows 
that experimenters should be more cautious than ever 
in handling even small amounts of such inflammable 
chemicals. 
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NAVIES OF THE WORLD. 
VI. ITALY. 

BATTLESHIPs.—The mention of the Italian navy sug 
gests at once the huge battleships and cruiser-battle 
ships which were for many years the characteristic 
feature of this, as distinguished from the other great 
As far back as the year 1876, the 
Duilio,” of the 


navies of the world. 
Italians had launched a battleship, the * 
then unprecedented displacement of over 11,000 tons, 
which carried 214¢ inches of armor on her sides and 
mounted four huge muzzle-loading guns of 17%4 inches 
ealiber and 100 tons weight as her main armament. 
Two years later, she was followed by a sister ship, 
the ** Dandolo These two vessels pro 
duced a veritable 
was nothing afloat, even in the British 


sensation, for tnuere 


navy, to compare with them, the nearest 
approach being the ** Devastation” of 9,330 

‘Dreadnought of 10,820 
however, carried only four 


tons and the 
tons, which, 
muzzie-loading 36-ton guns, and armor 
i2 and 14 inehes in thickness, The 1794 
inch 100-ton muzzle-loader has a muzzle 
energy of 35,220 foot-tons and is capable 
of penetrating 18 inches of steel at a 
thousand yards and 16 inches at twenty- 
five hundred yards, As the armor-piercing 
and the common shell weigh a ton, and 
carry a bursting charge respectively of 
30 and 80 pounds of powder, it can be seen 
that the old 

] 


de fen se Vessel, cle 


‘ Duilio” is a powerful coast 
Of the two 


Duilio” remains practically un 


spite her age. 
ships the ** 
changed, but the * Dandolo”™ has recently 


had her muzzle loaders replaced by mod Belt, 6 inches; 
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; ——— Pate Rt 


= 


‘ First-class Battleship “Benedetto Brin.” 
Displacement, }2,765 tons. Speed, 21 knots. Normal Coal Supply, 1.000 tons. 
Armament, four |2-inch, four 8- 


inch, twelve 6-inch, ten 3-inch, six 18-inch, Torpedo Tubes, 4 (submerged). Complement, 


Scientific American. 


world. In the first place, massive side armor, or in- 
deed any side armor whatever, was abandoned, and 
reliance was placed in a thick, curved deck placed 
several feet below the waterline, and associated with a 
winute cellular subdivision of the space above the 


deck at the level of the waterline. Massive inclined 
arwor was placed around the smokestacks where they 
entered the protected deck. The vessels were given a 
lofty freeboard throughout, and the armament of four 
100-ton breech-loading guns was placed within a dia- 
gonal redoubt of 19-inch armor, resting upon the flush 
main deck. A heavily armored ammunition hoist led 
from the protective deck to the redoubt, and the big 
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Also ‘‘ Reina Margherita.” 
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and guns until she ran into close range she would bea 
most dangerous antagonist. In a recent test of the 
naval war game, the “ Italia” was matched against the 
British ** Magnificent.” The boats approached head 
on, the “Italia” reserving her fire until she was with- 
in point-blank range, when she let fly with all four 
105-ton guns at the same instant at the forward trans- 
verse bulkhead of theenemy. The victory was award- 
ed to the “ Italia,” as it was considered that the bulk- 
head of the ** Magnificent ” would have been smashed 
in and the engines and boilers wrecked by the 200,000 
foot tons of energy embodied in the four 2,000- 
pound projectiles. 

The “Italia” type was not repeated, 
and the next lot of battleships, the ‘‘ An- 
drea Doria,” “‘ Francesco Morosini,” and 
‘** Ruggiero di Lauria,” launched im 1884- 
85, are a reversion to the ‘ Duilio” type. 
They are provided with a belt extending 
amidships in the wake of engines and 
boilers, above which is a diagonal redoubt 
reaching to the main deck. Within 
the redoubt are four 17-inch 105-ton 
breech-loading rifles, disposed in pairs 
diagonally or en echelon, as in the 
‘‘Italia.” The armor, which is of the En- 
glish compound type, is 17°7 inches in 
thickness on the belt and redoubt, and 
— 14 inches on the bulkheads. The deck is 
8 inches in thickness. The trial speed of 
the ships was from 16 to 17 knots; but the 
sea speed would not probably be over 
14. The armament is, of course, of tre- 
mendous power, no vessels in the world 
being able to deliver such a combined at- 
tack at a single discharge as these vessels 
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First-class Battleship ‘‘ Re Umberto.” Olass of Three Ships. 


Miaplacement, i3.4 tons, Speed, “ Re Umberto,” 19 knots; “ 
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21°2 knots. 


20°2 knots; “ Sardegna,” 














First-class Battleships ‘‘ Italia” and * Lepanto.” 
Displacement, 14,400 tons. Speed, 18:4 knots. 

















Dixplaceme mt, lI ad tons. Speed, 156 knots. Nore. 


powerful battery of eight 6-inch and four 4°7-inch rapid- 
fire guns has been mounted on the main and super 
structure decks rhe 6-inch guns on the main deck 
have necessitated the sacrificing of the dead astern fire 
of the 10-inch guns; but as the ‘* Dandolo” is designed 
to fight anything afloat, the loss is only nominal. She 
can still concentrate four 10-inch. one 6-inch, and two 
47-inch guns dead ahead 

Not content with the unusual dimensions of the 
* Duilio” 
greater extremes in the “Italia” and 


and her mate, the Italians proceeded to even 
‘ Lepanto,” 
lannched in 1880 and 1883, both of which were of about 
14.400 tons displacement These vessels are of special 
interest, both on account of the many radical features 
embodied in their design, and because they anticipated 
by a dozen years or more the size and speed which 


are only now becoming usual in the navies of the 


Second-class Battleships ‘‘ Duilio” and “‘ Dandolo.” 
plac 200 + Phar nr * has been reconstructed and re- 
ved ms 5 ata 1 Similar changes were proposed for the Duilio,” but probably will not t é 
She w carries four 17-ine h 100-ton muzazle-le cadinn guns as her main armament ' — 
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guns were placed in barbette at a height of over 30 feet 
above the waterline. The weight saved in armor was put 
in motive power, the ‘‘Lepanto” developing 15,800 horse 
power with a resulting speed of 18°38 knots per hour. 
The object aimed at in these vessels was to produce a 
warship which by virtue of her speed could ac cept or 
refuse battle as she pleased, that could choose her own 
fighting distance, and that could steam swiftly to close 
quarters and deliver a crushing attack with her mon- 
ster guns before the enemy could do fatal injury to her 
unprotected hull. For those days of big guns and slow 
fire it was an ingenious theory ; but the rapid-fire guns 
of a modern ship would speedily wreck the support- 
ing structure of the barbette and big guns, and bring 
the latter crashing down into and possibly through the 
hull of the vessel Nevertheless it is certain that if the 
“Italia” could maintain the integrity of the barbette 


Legh Lomqrudinal Screen a Middle line 


Armored Oruisers “ Vettor Pisani” and ‘Carlo Alberto.” 
Displacement, 6,500 tons. Speed, ® knots. 


and the “Italia” and “ Lepanto.” The guns of the 
“Andrea Doria” fire a 17-inch 2,000-pound projectile, 
with a muzzle energy of 55,030 foot-tons and a penetra- 
tion through iron of 25 inches. The combined energy 
of her fire in any direction would thus be 220,120 foot- 
tons for a single round from these guns alone. 

The great defect of these ships is their low freeboard 
(freeboard being sacrificed to armor) and the concen- 
tration of the whole main battery in one redoubt, where 
a single heavy shell might disable every gun. Also, 
judged by modern ideas, the absence of a numerous 
secondary rapid-fire battery is a fatal weakness. 

Following the ‘* Andrea Doria” class came the three 
battleships “‘ Re Umberto” (1888), “Sardegna” (1890), 
and “Sicilia” (1891), in which a return was made to 
the extreme dimensions of the “ Italia.” The displace- 


ment and speed of these three ships are about the 
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3.—Third-class Protected Cruiser “Etruria.” Class of Three Ships. 
Displacement, 2,280 tons. Speed, 198 knots. Normal Coal Supply, 400 tons. Armor: Deta, 
2 inches; gun positions, 44% inches. Armament, four 59-inch rapid-firers, six 47-inch rapid-firers, one 
29-inch rapid-firer, eight 22-inch, ten 1°4-inch rapid-firers, two machine guns. Torpedo Tubes, 2. 


Complement, 257. ate, 1291 















- 2 








5.—Second-class Battleship “ Dandolo.” Also * Duilio.’ 
Displacement, 11,202 tons. Speed, 156 knots. Normal Coal Supply; 1,000 tons. Armor: 


eit, 2146 inches; gun positions, 18 inches; deck, 2inches. Armament, four 10-inch B. L. rifles, seven 

8-inch rapid-fire guns, five 4°7-inch rapid-fire guus, two 2‘9-inch, ten 2 2-inch, fourteen 1°4 inch rapid-fire guns, 

two machine guns. Torpedo Tubes, 4. Complement, 487. Date, 1878; * Dandolo refitued 
__and rearmed, 1898, ** Duilio” still carries ond armament 








7.—Armored Cruiser “ Marco Polo.” 

Displacement, 4,583 tons. Speed, 19 knots. Normal Coal Supply, 630 tons. Armor: Belt 
and bulkh 4 inches; gun positions, 4 inches; deck on flats, 1 inch. rmament, six 6-Inch rapid- 
firers, ten 4°7-inch rapid-firers, two 2°9-inch rapid-fire. nine 6-pounders, four 1-pounders, two machine guns 
Torpedo Tubes, 5. Complement, 315. Date, 1890. 















aoe Photographs by Symonds & Company, Portsmouth, England 
splacement, 14,440 tons. Speed, 184 knots. Normal Coal Supply, 1,650 
* iv Tifles, eight @inch, Your 4*7-lnch rapid-fire guna, twelve PRid. 
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9.—First-class Battleship ‘‘Lepanto.” Also ‘Italia. 
tons. Armor At base of funnels, 16 inches; barbe 
four 14-inch, and two machine guns. Torpedo Tu 4 
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4,—Torpedo Gunboat “ Partenope.” Class of Bight Vessels, 

Displacement, 840 tons. Speed, 19 knots. Normal Coal Supply, 100 tons. Armor: Linch 
deck; light gun shields. Armament, une 47-inch rapid fire gun, eix 22-inch and three I-4-inch rapid. 
fire guns, Torpedo Tubes, 5. Complement, ill. Date, 1800 














6.—Armored Cruiser “ Vettor Pisani.” Also ‘‘Carlo Albertc.” 

Displacement, 6,500 tons, Speed, ®knot. Normal! Coal Supply, 600 tons. Armor: Vome- 
plete belt, 6 inches: central battery to main deck, 6 inches; gun positions, 6 inches; deck, 1g inches on flats, 
Armament, twelve 6-inch rapid-fire guns, six 4°7-inch rapid-fire guns, two 2°9-inch, ten 2°2-inch, ten 
1°4-inch rapid-firers, two machine gune. Torpedo Tubes, 4. Complement, 16). Date, 185 
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8.—Armored Cruiser “Guiseppe Garibaldi.” Also ‘* Varese.” 

Displacement, 7,400 tons. Speed, 2) knots. Normal Coal Supply, 650 tons. Armor: Com- 

| aoe belt, bulkheads, and redoubt extending to main deck, all 6 inches; gun positions, 6 inches; deck, 1°4 

nches on flats. Armament, one ]\-inch, two 8-inch ra yid-firers, fourteen 6-inch rapid-firers, ten 2°0- inch, 

six 1°8-inch rapid-firers, and two machine guve. Torpedo Tubes, 4 (submerged), Complement, 
540. Date, 1897. 











19 inches; deck, 3inches. Armament, four 17-inch, 100-ton B. L, 
6 Date, 1883, 


omplement, 748. 
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sawe, the “Sardegna,” of 13,860 tons and 20 knots, 
being slightly the largest and fastest. In the arrange- 
ment of their armament the central redoubt has been 
abandoned and the system of two separate fore and 
aft main gun positions, with a central rapid fire bat- 
tery amidships, adopted. This arrangement was first 
used in the “* Admiral” class of the British navy, and 
is now adopted universally in the navies of the world. 
As compared with the ‘* Andrea Doria,” the belt armor 
has been reduced from 17°7 inches to 4 inches, and it 
eovers about two-thirds of the length amidships, ex- 
tending to the main deck. The barbettes project 
above this deck to a height of about 13 feet, the axis of 
the main 13'¢-inch guns being about 26 feet above the 
waterline. This gives a good command, but the seagoing 
qualities of these fine ships would have been greatly 
improved if the amidships superstructure deck had 
been carried out to the bow as in our own “* Alabama” 
and *‘ Maine” classes. The’ 134¢-inch gun weighs 68 
tons, and fires a 1,250-poand projectile with a muzzle 
energy of 35,230 foot-tons and a muzzle penetration of 
33 inches of iron, The amidships rapid-fire battery of 
these ships is unusually powerful, consisting of twelve 
i*7-inch cups on the main deck, eight 6-inch guns on 
the superstructure deck, and four 47-inch guns on the 
bridges, two forward and two aft. None of this bat- 
terv, however, has more than shield.protection, and its 
formidable character is modified by the meager char- 


acter of the side {armor Strictly speaking, these 
ships belong to the armored cruiser class, for they 


could never lie in line of battle against well protected 
battleships with much hope of success 

The faults of the *‘ Re Umberto” are corrected in the 
“St. Bon” and “Emmanuele Filibert,” laanehed in 1897, 
in whieh, on the small! displacement of 9,800 tons, the 
Italians have secured the following admirable 
qualities; a complete Harveyized belt tapering from 
94 inches amidships to 4 inches at the ends; a belt 
above this of 6-inch armor extending to the main deck 
and covering the sides between the barbettes ; two 9°,- 
inch turrets protecting a main battery of four 10-inch 
guns, and a continuous wall of 6-inch steel surrounding 
a central battery of eight 6 inch rapid-fire guns on the 
main deck; eight 4°7-inch guns protected by shields, 
earried on the superstructure, and twenty-four smaller 
rapid-fire guns. The speed is 18 knots and the normal 
coal supply 1,000 tons. Although she is 50 per cent 
smaller, the “St. Bon” would prove more than a 
match for the * Re Umberto.” 

The latest Italian ideas of battleship constraction are 
shown in the ** Benedetto Brin ” class, which at present 
includes two ships of 12,765 tons displacement and the 
unprecedented battleship speed of 21 knots. The 
* Benedetto Brin” is being built at Castellamare and 
the sister ship, *‘ Regina Margherita,” at Venice. The 
particulars are as follows: An armor belt 6 inches thick 
amidships tapering to 2 inches at the ends and reach- 
ing from the bow nearly to the stern. Above this a 6- 
inch belt extending between the barbettes and con- 
nected by transverse bulkheads which inclose the 
bases of the barbettes. This upper belt reaches to the 
spar deck and thus provides a complete central redoubt 
of 6-inch armor, The barbettes are protected by 10-inch 
armor and each contains a pair of 12-inch breech-load- 
ing rifles. The after barbette is carried on the main 
deck, and on the same deck, within the central citadel, 
is a rapid-fire battery of twelve 6-inch guns mounted 
in broadside. On the spar deck above, at each corner 
of the casemate, is a turret protected by 6-inch armor, 
earrying an 8-inch rapid-fire gun, and forward on the 
same deck is mounted the forward pair of 12-inch 
rifles. Ten 3-inch and six 18-inch guns are car 
ried on the superstructure and bridges. It is evi- 
dent that the high speed and powerful armament of 
these ships must have been gained at the expense of 
the defensive powers. This is best shown by a com 
parison of this vessel with the “ Maine” of our own 
navy, which is of about the same displacement. 


* Maine * Benedetto Brin.” 

Length BRA feet 413 feet. 
Mheplacemen 12.50) tons, 12,765 tons. 
Speed - 15 knots, 21 knota. 
Coal supply 1.010 tons, normal 1,C°%O tons, normal, 
Belt armor.. 12-inch maximam 6-inch maximam. 
Citade! armor 7 -inch 6-inch 
Barbette armor lg-inch maximum 10 inch maximum, 
Main battery Four 12-inch Four 12-inch. 
Intermediate battery None, Four 8-inch rapid-fire 
Secondary battery Sixteen f-inch, twenty 6- Twelve 6-inch, ten 13 

prs., six 1-pre prs., six 3-pre. 


The adjoining table shows that while the armament 
of the Italian ship is far more powerful than that of 
the ** Maine”—the difference being due to the rapid- 
fire 8-inch guns—the “ Maine” is much better pro- 
tected, the belt being 100 per cent thicker and the bar- 
bette protection 12 inches as against 10 inches. We 
greatly regret that the “Alabama” and “ Maine” 
classes do not carry any 8-inech guus. This weapon has 
been particularly identified with United States war 
ships ; it proved to be the most effective of all the guns 
in use at Santiago and Manila; and ever since Arim- 
strong showed the practicability of applying the rapid- 
fire mechanism to it, its destructive powers have been 
enormously increased. The four 8-inch guns of the 
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‘Benedetto Brin,” with their high command of 28 feet 
and their good protection, would give the Italian ves- 
sel a marked theoretical advantage in an artillery duel 
with the ‘‘Maine.” The 12-pounders and 3-pounders 
of the “ Brin” are preferable to the 6 and 1-pounders 
of the “* Maine.” 

We place particular stress upon these points in the 
hope that before the contracts are let for our new 
13,500-ton battleships, authorized by the last Congress, 
such changes may be made as will admit of the reintro- 
duction of the 8-inch gun and the substitution of the 
12 and 3-pounders for the 6 and 1-pounders. The use 
of Krupp in place of Harvey armor (supposing Con- 
gress desists from its obstructionist policy in the mat- 
ter) would greatly reduce the total weight of the armor 
and compensate for the added weight of the S-inch 
guns, mounts, and ammunition. 

Coast DEFENSE VESSELS.—The Italian navy is but 
poorly provided with coast defense vessels pure and 
simple. Like Great Britain, she favors an aggressive 
policy, placing her floating armaments in large ships 
of good speed and sea-keeping qualities. Moreover, 
her principal strategic points are well protected by 
fixed fortifications. The coast defense type is repre- 
sented by five small armored vessels that were built 
over a quarter of acentury ago. They are the ‘* Affon- 
datore” (4,062 tons), built at Millwall, London; and the 
‘*Aneona” (4,460 tons), the ‘*Castelfidorio,” ‘* Maria 
Pia.” and * San Martino” (4,260 tons), built in France. 
The first named has a 5-inch belt and carries two 28- 
ton Armstrong guns and six 4°7-inch rapid-firers; the 
other four have 44-inch belts and are armed with six 
6-inch and six 4°7-inch rapid-fire guns. The speed of 
all five vessels is 12 knots, and the complement from 
300 to 400 men. 

ARMORED CRUISERS.—At the opening of the present 
year there were five armored cruisers built or build- 
ing for the Italian navy. The most important of these 
vessels are the twin ships ** Vettor Pisani” and “Carlo 
Alberto,” of 6,500 tons, and the “Varese” and 
“Guiseppe Garibaldi,” of 7,400 tons displacement. 
These very fine ships are modifications of the ‘ Chris- 
tobal Colon,” which was originally laid down at Sestri 
Ponente for the Italian navy, but was sold to Spain 
before her completion. They are all distinguished by 
their unusual protection, which consists of a complete 
6-inch belt, a central citadel of 6-inch armor extending 
over two-thirds of the length, and from the belt to the 
main deck, and an armored deck. The speed is 20 
knots in case of all four ships, and the »aximum coal 
supply is 1,200 tons. The * Vettor Pisani” and her 
mate carry eighteen guns of the large rapid-fire type 
distributed as follows: Eight 6-inch on the gun deck in 
broadside and four 6-inch on the main deck within the 
citadel, the latter having a dead ahead and dead 
astern fire; four 4°7-inch on the main deck, between 
the 6-inch guns; one 4°7-inch on the same deck in the 
bow and one 4‘7-inch in the stern. There are also 
twenty-two 12 and 3-pounders. The * Varese” and 
‘** Garibaldi” have the same armor, speed, etc., but the 
armament consists of one 10-inch gun forward in a bar- 
bette, two 8-inch rapid-fire guns aft in a barbette, ten 
6-inch rapid-fire guns in the gun deck battery, and four 
6-inch rapid-fire guns at the angles of the main deck 
battery. 

These two ships have a greater energy of gun-fire per 
minute than any ship built or building in the world 
to-day ; the total being greater even than that of the 
German “ Fiirst Bismarck ” of 10,482 tons, or the British 
** Cressy ” of 12,000 tons. 

The *“*Mareo Polo” is a smaller vessel, of 4,583 tons 
and 19 knots, whose particulars are given beneath the 
accompanying cut of the ship. The battery is entirely 
of the rapid-fire type and is characteristically power- 
ful. The six 6-inch guns are carried, one forward on 
the forecastle deck, one aft on the poop, and four 
on the main deck at the break of the forecastle and 
quarter decks. The ten 4°7-inch guns are all on the 
main deck, two beneath the forecastle deck, two be- 
neath the poop, and six amidships between the 6-inch 
guns. In appearance and distribution of armament 
the armored ** Marco Polo” resembles our own protect- 
ed **‘ New Orleans.” 

PROTECTED CRUISERS.—The strength of the Italian 
navy lies in its armored vessels, and in this respect it 
resembles the Russian navy. What protected ships 
Italy has built have been small, none of them exceeding 
3,600 tons displacement. Of vessels of this class, be- 
tween 2,000 and 4,000 tons in displacement, there are 
seventeen, with an average speed of 18 knots, an aver- 
age displacement of 2,754 tons, and a total displace- 
ment of 46,818 tons. There are also twenty-eight small 
cruisers and gunboats of an average displacement of 886 
tons and an average speed of 17°9 knots. None of these 
vessels call for special remark, unless it be the ‘* Pie- 
monte,” of 2,500 tons, built in 1888 at Armstrong's, 
which was the first warship to be armed with rapid-fire 
guns. In this respect, and in respect of her at that 
time unprecedented speed of 21 knots, she is an epoch. 
marking ship. 

We illustrate a typical vessel of each class above 
mentioned. The “ Etruria” is one of three ships built 
in Italy, between 1890 and 1893. They are 220 tons 
smaller than the “Piemonte,” and carry four 59-inch 
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and six 4°7-inch rapid-firers as against six 6-inch and 
six 4°7-inch rapid-firers. The speed is from 2 to 3 
knots less, the deck 2 inches against 3 inches, and they 
carry 400 against 560 tons of coal, The majority of 
the protected cruisers are of wodern construction, and, 
as a class, they should prove to be serviceable vessels, 

In conclusion, it must be admitted that there has 
been so much variety, so much experimental design- 
ing, in the Italian fleet that only the actual test of war 
ean settle the actual fighting value of its first line of 
battle. Judged by current ideas, the battleships of 
the “ Duilio,” “‘Andrea Doria” and “ Italia” classes 
are hampered by aslow and cumbersome though ad- 
mittedly powerful armament, while the “ Italia” and 
‘‘Re Umberto” classes are perilously deficient in de- 
fensive qualities other than those which accrue from 
ability to ran away—and the Santiago tragedy would 
indicate that the latter is an expedient of very doubt- 
ful value, to say the least. It is in her armored cruisers, 
of which it is difficult to say too much in praise, that 
Italian naval architects have scored their greatest suc- 
cess, and it is not unlikely that the original cruiser-bat- 
tleship ‘* Christobal Colon” will prove to be the proto- 
type of the standard fighting ship of the future. 
—_————_>~@04> 

Novel Switch for Electric Cars, 

Mr. Hiram Stevens Maxim has lately patented a new 
means of operating the switches of electric cars. It 
is well known that, in order to get quick acceleration, 
it is necessary that practically the whole weigh: |. the 
train should rest on the drivers. It is therefore neces- 
sary to provide each car with a motor, and when 
several cars are coupled together in a train, as they 
will have to be on the Underground in London, it will 
be necessary to have a man toeach car, orto have 
some device by which the driver of the front car can 
control the switches of the entire train, and various de- 
vices have been thought out and patented for this pur- 
pose. 

These all require some connection between the va- 
rious cars other than the coupling, but by Mr. Maxim's 
method the drawbar of each car is attached to the 
switch in such a manner that theswitch is operated 
by the tendency of each particular car to pull back as 
relates to the drawbar. The drawbar of each car is am 
inextensible rod running the whole length of the ear, 
with a coupling at each end. This rod is heldina 
central position by two spiral springs, and is connected 
to the switching device of the car in such a manner 
that, no matter in which direction the bar is moved as 
relates to the car, it switches in the current which 
moves the car in the same direction. Therefore, each 
car follows the drawbar automatically, and the motor 
of each car does just sufficient work to propel that 
particular car. This device is of great simplicity and 
is easily understood, as it requires no coupling or con- 
nection between the various cars of the train except 
the coupling itself. 
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THE BIRD GIANTS. 
BY CHARLES FREDERICK HOLDER, 

Among the big things which the State of California 
produces are ostriches. It has been found that the 
mild climate of Southern California is remarkably well 
adapted for the purpose, and that ostriches breed and 
thrive as well here as in their native African haunts. 
The experiment was first tried by an Englishman, Mr. 
Edwin Cawston, who, in 1885, bought fifty-two birds in 
Sonth Africa. It was a hazardous experiment, as the 
big birds are extremely difficult and dangerous to han- 
dle; but forty-two were landed on American soit. 
From these pioneers the fine ostrich farm at Pasadena, 
Cal., has grown, which at present contains two hun 
dred birds. Here one can study the history of these 
birds from the egg to the adult ; and as the industry is 
now protected by an import duty of 20 per cent, the 
ostrich farm is on a sure financial basis and has become 
one of the paying American industries. 

The Pasadena ostrich farm is beautifully situated 
among a grove of live oaks on the Arroyo Seco, be- 
tween the cities of Pasadena and Los Angeles. The 
inclosure of several acres is divided into corrals in 
which the various classes of birds are seen. As we 
enter, the birds approach in droves with a queer minc- 
ing gait, ladicrous in the extreme. The ostrich im- 
presses one as being the type of stupidity, posing as a 
very wise personage ; its large body, small head and 
brain, constructed on economical principles, its enor- 
mous eyes, all carrying out the idea, 

The birds are fearless and approach visitors, taking 
food from their hands. The correct thing to do seems to 
be to feed oranges, which are devoured whole, the diver 
sion being mutual, as the orange presents a remarkable 
appearance as it passes down the long neck of the 
bird. The keeper, who tells us that he was once nearly 
killed by a bird, is a fand of information, and from him 
we learn all the segrets of running an ostrich farm. 
First, one must have the birds, which cost from one 
thousand dollars upward apiece in Africa; but, as they 
breed when they are three years old, there is a quick 
return. , 

There is a definite arrangement in the corrals. The 
best-feathered are selected and paired, space being left 
between the males, which fight and often kill one an 
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other. During the laying time, it is often dangerous 
to approach them, the males rushing to the attack, 
and, by a forward downward kick, producing a seri- 
ous wound, often fatal. Horses and even men have 
been killed; and when the charge is made, the keepers 
find safety by lying flat on the ground. 

The adult birds are magnificent creatures, standing 
seven feet high and weighing two hundred and fifty 
pounds. One of the interesting sights is to see them 
feed. They literally eat anything, according to the 
keeper, but are maintained on alfalfa. Among the ex- 
traordinary things that have been snatched from the 
hands of visitors and others and swallowed are nails, a 
vimlet, lighted pipes, a rolled newspaper. The writer 
once saw an ostrich snatch a bonnet from a lady's 
head and swallow it; but in this case a green veil that 
was the bonne-bouciie caused the animal's death. With 
their food of alfalfa and vegetables, the birds are pro- 
vided with broken shell for the lime, and quantities of 
pebbles, which they swallow to aid in grinding the food. 

The breeding season, at which time we are fortanate 
in making our visit, is in early spring. The male bird 
now becomes very active and ugly. He rests his breast 
bone on the ground at some selected spot, and with his 
powerful claws throws the dirt away, turning round 
and round during the operation, 
until a shallow hole is the result, 
by courtesy a nest. In this work 
the female sometimes joins. 
When it is complete, the hen 
takes her place and lays an egg 
every other day. And what an 
egg it is! One would make an 
omelet for thirty men with mod- 
erate appetites, as one weighs 
three pounds and is equal to 
thirty hen’s eggs. When twelve 
or fourteen eggs have been de- 
posited, the birds scatter a little 
sand over them and begin the 
labor of hatching them, dividing 
their time with almost mathe- 
matical precision, and present- 
ing a remarkable instance of the 
sense of responsibility in both 
male and female. The male 
takes his place at four o’clock in 
the afternoon and covers the 
eggs. At nine o’clock in the 
morning he is relieved with all 
the promptness of a sentinel by 
the female; and it is an interest- 
ng point to notice that at noon, 
though the male is off duty, he 
relieves the female for an hour, 
allowing her to take a rest and 
obtain food. This can be seen 
by every one, as the nests are in 
the open corral, and nesting car- 
ried on for nearly six weeks. 

If one could approach the eggs 
now in the absence of both birds, 
a curious tapping would be heard 
on the shells, called ** telephon- 
ing” by the keeper. In a word, 
the chicks have arrived and are 
knocking for admission into the 
world. Some succeed in break- 
ing out; others have to be assist- 
ed, and the hen will press gently 
upon them at such times and 
break the shell; then she will 
take the youngster in her bill 
and pick it out, shaking the 
bits of shell from it. 

The baby birds are most at- 
tractive little creatures, covered with wiry, hairlike 
feathers and possessed of the greatest curiosity. They 
are at once taken from the parents and brought up 
by hand in nurseries especially arranged for baby os- 
triches. They are turned into a field of alfalfa during 
the day and at night kept in warm boxes or artificial 
mothers. For two or three days they do not seem to 
care toeat. Then they eat stones and bone crushed, 
and on the fifth day alfalfa, from now on growing 
rapidly, so that at the age of six months they are six 
feet high, having grown at a rate of a foot a month ; 
after this the growth is slower. 

The reason for taking the young from the mother is 
a purely business one, as the birds immediately build 
another nest, which they would not do if the young 
were left with them to rear; so instead of one brood a 
year the owner obtains seventy or eighty eggs from a 
single bird. In six weeks the chicks are tall and robust 
birds, beautifully spotted and rapidly becoming valua- 
ble commodities, At a vear old they are valued at 
$150 per pair ; chicks three to six weeks old, $40 a pair; 
while the full grown bird is valued at $300 per pair. It 
is evident then that the ostrich is within the reach of 
the average individual : yet there are some drawbacks, 
as an ordinary ostrich has an appetite that, apparently, 
has no limitations, and one will literally eat a poor man 
vut of house and home. 
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The birds are valued for their feathers, for which 
there isa growing demand, and if the visitor is pres- 
ent at the farm during what is termed the “ pick- 
ing.” he or she is well repaid. The full-feathered bird 
is a beautiful creature, but every feather is not valu- 
able ora pluwe. The feathers are of many kinds and 
differ widely. In the very young birds they are yellow 
and white, later dark drab on the male, black and 
white in the female. The fine plumes are found on the 
adult male and to bring the best price should be taken 
from the living bird, those from the wing being the 
most esteemed, especially the so-called ivory-colored 
plumes. 

The picking of the feather crop oceurs every few 
months, the occasion being not only interesting but ex 
citing, as the birds protest decidedly to the robbery. 
The pickers are men skilled in the business ; necessarily 
so, as poor picking ruins feathers and birds. When 


picked, the feathers are what is termed ripe ; that is, 
they would soon be thrown off by the moulting process, 
cousequeutly there is little or no pain in the operation. 
The heavy plumes are cut off, the stumps being re 
moved three months later. 

At this picking time the birds are separated and 
driven into a narrow pen, their heads being covered 








Photographs copyrighted, 1898, by L. A. Graham. 
A CALIFORNIA OSTRICH FARM. 


with a perforated bag. The men station themselves 
behind, so that the bird cannot kick, and holding it 
securely the picking is performed in view of the large 
audience that usually collects at this time. Three 
crops of feathers are obtained in about two years, 
each bird being estimated to produce $30 per year 
in feathers: and as each bird attains an age of 
from fifty toeven seventy years, the profit of feath- 
ers alone is enormous, not to count the young., As 
the feathers are collected they are classified and 
placed in bags: those of the males in one, those of 
the females in another, as all have some peculiar 
market value, and the grades are well recognized by 
the trade. When graded and weighed, they go to the 
expert feather dressers of Los Angeles, San Francisco, 
and New York. Here they are tied on strings four feet 
in length, or in bunehes, classified thoroughly, and are 
then sent to the dyer, as no matter whether the feather 
is naturally black it is dyed black. After this they are 
washed in water and starch ; the latter is then removed 
when they are ready forthe “ finisher,” where they are 
graded, assorted, sewed together, often three or five 
pieces to make one plume; they are then steamed to 
allow the fibers to take their natural position. The 
curler now takes them, and gives the plume the grace- 
fulshape so desired. From the hands of the curler 
they pass to the man called the “ buncher,” who combs 
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them out and gives them the particular shape de- 
manded by fashion.’ Now the plume or feather is 
ready for the market and is placed on sale. The 
history of the feather from the hatching of the young 
ostrich to the beautiful plume on the hat of some 
lady isa long and complicated one. 

The commercial side of the industry is not without 
interest. Birds are suld to circuses and shows; the un- 
fertile eggs bring a dollar apiece as curiosities ; the 
feathers are ade into boas, which range from $3 to 
$35 ; capes, ranging from $16 to $25; fans, tips, single 
plumes, collarettes, and other objects, suggestive that 
ostrich farming must be a profitable business ; indeed, 
in South Africa it was at one time ranked next to that 
of the diamond in point of value. 

But the interest in the farm to the average visitor 
consists in the birds and their strange habits ; whether 
bathing in the pool, or walking jauntily around the 
corral, or sailing along with outspread wings, they pre- 
sent a fascinating spectacle. The strength of the male 
ostrich has been the subject of many experiments at 
the Pasadena farm, and not the least interesting is 
the great bird used as a saddle horse: a boy mounting 
the steed and riding it about. the bird carrying its 
load with the greatest ease, 
harnessed and driven tandem, 
to the delight of the young 
people. 

A visit to this farm corrects 
many errors that may have 
found place in the mind of the 


The birds have also been 


observer. ‘The ostrich does not 
thrust its head in the sand to 
avoid its enemy, but boldly 
charges horse or man, though, 
sad to reiate, a dog will demor 
alize the entire herd. 


because the ostrich knows that 


This is 


it eannot strike so small an ani- 
mal. That the birds allow the 
sun to hateh their eggs is an 
other fiction exploded by a visit 
to the ostrich farm. No hen 
displays greater solicitude than 
does this gigantic mother, who 
is constantly robbed of her 
chicks, never enjoys the pleas- 
ures of maternity, of leading 
her young about, but is kept 
nestling the year around. If 
allowed to care for her young, 
the mother ostrich proves to be 
a famous care-taker. She exer- 
cises them all day long, forcing 
them to run and eat, and a 
night gives them shelter beneath 


r 


her warm plumes —the giant 
mother of the bird creation. 
The Current Supplement, 
The current SUPPLEMENT, No, 
1222, is a most interesting paper, 
filled with 
‘A Powerful English Express 
forms the front 
Dr. Merrick Whit 
comb’s article, ** Student Life at 
the Close of the Middle Ayes,” 
is one in the University of Penn- 


important articles. 


Locomotive ” 
page article 
. 


sylvania Lecture Course and is 
“The Pro- 


gress of Submarine Navigation” 


most interesting. 


is accompanied by 27 sectional 
views, showing the principal 
types of submarine boats of the 
world. This is a very valuable 
paper on the subject. ‘‘Samoa’s Latest Troubles” is 
accompanied by 10 illustrations giving an excellent 
idea of the country and its inhabitants. ‘Crime and 
the Weather” is an original and important treatise by 
Edwin Grant Dexter. *‘‘The Cork Tree—Its History 
and Use” is by Nicolas Pike. “ Aitheric Telegra- 
phy” is a paper by Prof. W. H * Liquid 
Air an Explosive” is an article by F. H. MeGahie ; this 
is an important paper by an expert in explosives. 


Preece. 
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RECENTLY PATENTED INVENT \! 


Mechanical Devices. 


AUTOMATIC PICTURE-EXHIBITOR Joun 
Hemeennencer, Manhattan, New York city. In this 
coin-operated picture-exhibitor are included a picture- 
carrier and two ¢ perating motors, One of the motors 
drives the picture-carrier The ther motor is provided 
with a time-wheel having peripheral slots for the pas- 
wage f pr j e on th t arrier The time- 
wheel controls th nuth of rw a picture le be ex 
aibited rh rea af ated y an incande- 
ecent electric mt hat tl nay be clearly seen 
through at \ eiving r is arranged 
to start or stop tt and mak reak the cir- 
nit of the ia 

MAILER. James A. Horrow and Cuarncry WIN 
Greenfield, Mass It pres n | e im 
provements ‘ * t tty} which are opera v 
hand ar se from a printed slip and past 
that address upon the wrapper or « p to be mailed 
I'he » emet fly w ! tte 
blades and their perating aniem, and pprise a 
fixed ter-bla ia g a pivot located ur nd 
An auxilia pivot a t ules ! ain | t. is 
supported t aw 4 arm vile 
t le r and is adapted t 
gage t! ! 

Di N‘ EA HOM R Janvis, Stockbridg 
N.Y I - | ved with drivi 
gear ! r ur provided is so 
constr t th wer | ion of 
the shaf + h ntal plan pany ce 
sired posit ' " | tha may be placed in 
b t ! i namber of machines 
place 1 x] a barn floor or th ike One 
" t be an 1» belt l run the 

n h ir } ty this ¥ ion, al! the 
te fita ] ehafting ar taine 


COMBINED STONE GATHERER AND ROLLER 





Epear A. N ENT. Unior N.Y The stone- 
itherer is provided with a transvers nb which dia- 
a ink 1 ' as mcket. va A wheel is 
n ad th b and is formed with 
v] ¢ fingers to throw tl stones or rubbish 
mm the « t The finger are spaced apart to pass 
th g epaces between adjacent teeth of the comb 
anal nove the nes forward on the comb until they 
fall into the buckets of the 1 
BOKING OR DRILLING MACHINI Lot PERson, 
Cartwright, Penn It is bject of thie invention to 
provide a drill which can be used in places where th 
ordinary drill we 1 be ineffecti With this object in 
view, mechanism has been devised i ler to place the 
drill-hoider at o# ige of the de , #0 that it may be 
used close to the roof ofat thue enabling one to 
drill a hole par to the roof 
MITER-BOX.—Turopvore Booreman, Arctic, Wash 
Connected with a vertically-adjustable croes-bar is a 
horizouta! sewing irin moving with the crosse-bar, and 
fixed in different angalar positions by locking devices to 
auit the g ter cut the saw. The saw is guided 
by two suspended, flanged, guide-plates. Clamping bolts 
are aleo provided, one of tl boit connections being 
slotted to permit adjustment between the plates, To 
prevent their tarning on their umping-bolts, the plates 
have an interlocked or notched joint with the arma, 
FIREARM Haury E. Brown, Grinnell, Iowa. 
4 casing is located at the breech of the gun, in which 
casing a spring-pressed firing-pin is mounted to slide 
The hammer of the gun operates astop-lever which is ar 
ranged to engage a projection on the firing-pin to prevent 
a recoil thereof during a diecharge A simple and con- 
venient tocking meckaniem is provided between the bar- 
rel and the etock The movement of the firing-pin can 
be limited in ite bearings by me of a collar which en- 
gages the rear wa he casing in which the pin slides, 
en it has bee forced from the cap-chamber upon 
Oking the hammer 
MEASURING-DEVICE FOR CLOTH.—Tuomas 8 
Jones, Prince Albert, Saskatchewan, Northwest Terri- 


tories, Canada rhe cloth-measuring device comprises a 





base having a cloth-receptacie at one end and an adjust 
able winding 4 ta yther end. On the base two 
roliers having b-arings | prighte are mounted, The 
cloth to be me is placed m the cloth-receptact 
One end of the cloth is then run between the rollers and 
attached to the board upon which it is to be wound. By 
turning the winding ice he th will be drawn be- 
tween the rv #; and the rollers in rotating will, by 
means of intermediate gearing, move a finger or pointer 
over a yard-scak indicate the number of yards wound 


\ 
] service in taking «et 


machine of 
ck. 


from one board to another this charac- 


ter will be of especia 


Miscellaneous Inventions. 


PIPE-CLEANING ATTACHMENT Hetnricu 
Wenz, Bronx, New York city, This device « ym prises 
a centrally perforated frame or plate secured upon the 
exterior of the pipe, the pipe having a hole corres; ond- 
ing with the central hol A cover-plate is secured to 
the frame by screws. The cover-plate may be made flat 
and thin, so as to be readily bent to conform with any 
sized pip This bendis nay be done in the process of 
manufacture or by the working-men when applying the 
device to the pipe By this means it ie possible to ob- 
tain access to the Interior of the pipe by removing the 
cover-piate and to permit the insertion of wires or other 
cleaning-Uiole 

EXTENSION-TABLE Ranpotrn | WesrTEeR 
riety, M New York cit The two end sec. 

ne of l wlapted to move toward and from 

ach othe I : fuleramed upon the table and 
are adapt ! rae vl ower the extensior era 
Rods used in connec » with the levers «lide in guide. 
ways. As the end se me ar noved apart. the rods 
first alide idly and the ching the limit of their 
sliding moven t ser to throw the levers «o ae t 
lift the extensior aves. In thie manner the folded 
leaves can be br Ht into posit upon extending the 
table, to complete ” eXtension. table top 

TENSION DEVICE POR FENCE-WIRES,—Josern 
C. Bagwes, Summit, Miss. The ter evice has a 
frame with clamps adapted to bear dowuwardly upon the 


1 


| lowermost fence-wire. A windlass is mounted upon the 


| upper portion of the frame. A clamp connected with 
the windlass is adapted to exert upward tension on the 
top wire. By means of this device the wires will be 
firmly supported and held while the stays, which are 
usually placed between the posts, are twisted together. 
KNIFE WITH CONNECTED BLADES. 
Bay, Paris, France. The knife of this inventor has 
connected blades by means of which meat can be proper- 
The blades are of the same 
ength: and their cutting parts, though parallel, are so 
arranged that the knife of the intermediate 
biades project beyond those of the oater blades when in 
nd that the intermediate blades can 


GUSTAVE 


y cut into emall pieces. 


edges 


the position of rest, a 
way progressively when the knife is used to the ex- 
the blades in operation. The knife 
so that the blades can be 


give 
tent of having 
can easily taken to pieces, 


ail 
be 
readily cleaned and sharpened 

MEASURING DEVICE. —Morarts Ecker, Brooklyn, 
New York city, The device comprises a train of count 

g-wheela, one of which rolls upon the 
Each wheel bas a crank and pin; and all of 
direction from their respective 


measured 


the 


cranks are in the same 


centers when the wheels are in zero position, A slide 
movable in the direction of the cranks when in this | 
position, has a pair of cam projections for each crank 
extending from opposite sides and adapted, when the 


to en the crank-pin and turn 


wunting. wheels to zero position. 

COMBINED SMOKING-TUBE AND CIGAR-HOLD- 
ER.—James M. Ever, Manhattan, New York city. It 
is the object of this invention to provide a combined 
and cigar-holder, which is fitted with a 
tube with tobacco or a 


gage 


the cc 


is reciproc ated, 


smoking-tu be 
simple means for charging the 
cigar and also for diecharging the ashes of the tobacco or 
The body and the mouthpiece of 
device are one relatively to the 
\ spiral wire feeder in the body has connection 
By rotating the feeder in one dl- 
rection tobacco or a cigar can be drawn into the tube. 
By rotating the feeder in the opposite direction, the ashes 
of the tobacco or the stump of a cigar will be dis- 


the stump of a cigar. 
the 
other 


mounted to rotate 


with the mouthpiece, 


charged 

LEAK-STOPPER. — Cart Epes, Brooklyn, 
York city, The leak-stopper provided by the present in- 
vention consists of a body constructed in two sections, 
the inner surfaces of which are shaped to conform with 
the exterior surface of a pipe. Each section is provided 
with side flanges. Lugs projected from the side flanges 
of one body-section are adapted to enter recesses in the 
side flanges of the opposing body-section. Keys receive 
the flanges and lock together the corresponding flanges 
is firmly secured 


New 


of the body-sections, so that the device 
over the leak without danger of slipping. 


WALL-PROTECTOR. — Ricnarp L. Harpty, Chi- 
cago, Ill, The wall-protector is designed to prevent the 
soiling of wall-decorations when cleaning windows, 


The wall-protector com- 
prises a flanged blade provided with a handle. 
The inner edge of the biade is brought against the win- 
dow-casing and rests upon the wall, The blade is given 
an inclination to the woodwork to be cleaned, so that 
the water cannot flow behind the device. It should also 
be remarked that the protector may be held by one hand 
against the wall and in engagement with the woodwork 
to be cleaned, leaving the other hand free for cleaning. 

BAG-FRAME.—Lovuts B. Pragar, Brooklyn, New 
York city. The present invention relates to an improve- 
ment in the frames of chatelaine-bags, the object being 
80 to construct the frame that an ornament of any design 

The frame provided for 
stock-frame,” since front 
ornaments of various designs can be attached to stock- 
frames eo that all the features of the design can be dis- 
a reeult which could not be obtained in the old 
construction, 

FISHING-NET SINKER. —Joan C. Roptinson, 
Hampton, Va. This sinker has a body formed with a 
longitudinal slot, The sinker-body is passed sidewise 
upon the bottom line of the net and a double wedge is 
driven into the slot in order securely to clamp the line in 
position in the bottom or inner wall of the slot. 


BELT-BUCKLE Lovuts SanpeRs, Brooklyn, New 
York The buckle consists of mating members 
having a stud-and-slot connection, one of the members 
being provided with a fixed projection and the other 
with a recess, whereby when the members are brought to 
a locking position, the projection is automatically sprung | 
The buckle is designed particularly for 
upon military and cartridge belts, 

WINDOW LOCK AND REGULATING DEVICE.— 
F. Ryan, Manhattan, New York city. The 
inventor employs plates for attachment to window- 
sashes, which plates are provided with L-shaped open- 
ings. A locking-bracket is provided, having a triangular 
body and an arm pendent therefrom, The body and the 
bracket provided with 
adapted to enter the openings in the 


door-frames, or base-boarde 


or plate 


can be readily applied thereto 
this purpose can be termed a “ 


played 


city. 


into the recess 


ime 


LAWRENCE 


arm of the are T-shaped lugs 
This simple 
device is designed to lock a window in an open, partially 
open, or closed position, so that the locking parts cannot 


be tampered with from the outside 
SCREW-DRIVER, - 


plates. 


Burner E. Sawyer, Fitch- 
and Witu1am D. Arwort, Athol, Mass. The 
beveled sides of the ordinary screw-driver blade often 
slip out of the nick of a screw and thus deface and injure 
the screw-head 


burg 


The inventors of this improved screw- 
driver have devised a series of insertible and removable, 
parallel-sided or flat blades of high grade or tool-steel 
for a common holder or stock. The new form of ecrew- 
driver, it is said, overcomes the disadvantages of the old 
form 


SURFACE-GAGE.—Burneipe E. Sawyer, Fitch- 
burg, Mass. This invention seeks to provide an im- 
surface- of that class in which a quick 
primary adjustment and a aecond finer adjustment of the 
effected. To this end the inventor em 
ploys a base having a slot which permite the gage-bar. 
with ite attached acriber, to swing through a wide arc. a 
rotata ble being provided for e fec ting the fine 
of the gage-bar and scnber, 


proved gage 


ecriber may be 


eccentric 


vd justment 


Nors.—Copies of any of these patents will be farn- 
ished by Mann & Co. for ten cents each. Please state 


the name of the patentee, title of the invention, and date 


object to be 


| that there is a practical limit for compressed air refrig- 


Business and Personal, 


The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as carly as Thursday morning to appear in the Jollow- 


ing week's issue. 





Marine lron Works. Chicago. Catalogue free. 


For hoisting engines. J. 8. Mundy, Newark, N. J. 
8.” Metal Polish. 


Gasoline Brazing Forge, Turner Brass Works, Chicago. 


Indianapolis. Samples free. 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O 
H. H. 


Automatic Variety Wood Turning Lathes. 
Frary, Waterbury, Vt. 





Machinery designed and constructed. Gear cutting. 
| The Garvin Machine Co., Spring and Varick Sts., N. Y. 


‘ Criterion” Acetylene Generators, Magic Lanterns & 
accessories. J. B. Colt & Co., Dept. N, 3-7 W. 29th St., N.Y. 


The celebrated “ Hornsby-Akroyd" Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
| chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
Experimental Science,” by Geo. M. Hopkins. 
publishers, 361 Broadway, N. Y. 


tricity is “ 
By mail, #4. Munn & Co.., 

?” Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 





lesdomaprienies 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al) letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 

give date of paper and page or number of question. 

uiries not answered in reasonable time should 
» repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor oon to all either by letter 
or in this department. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 








price 
“inerals sent for examination should be distinctly 
marked or labeled. 


(7666) F. W. asks: 1. What amount of 
water at a temperature of 40 degrees is required to con- 
dense 10 gallons of brandy per hour from a stil) of that 
capacity ? A. If the still tank is fed from the bottom 
and overflows from the top at 80 degrees F., 76 gallons of 
water will be required to condense 10 gallons of brandy 
spirits per hour. 2. What means are taken to condense 
the lighter hydrocarbon oils, such as gasoline, naphtha, 
etc., from the heavier oils? A. The hghter hydrocarbon 
oils are the first distillate from crude petroleum. The 
vapors pass through the same stil) as the heavier oil, but 
are switched off into separate tanks as the gravity of the 
distillate increases, The gravity ie tested as the liquid 
flows by a hydrometer. 3. In making ice by aid of ex- 
panded compressed air (or ice machines), what amount 
of compression must the air reach in order to get best 
effects as found in practice? A. The most economical 
air pressure for refrigerating or ice making is 60 Ib. per 
aquare inch. 4. What power would be required to make 
10 pounds of ice from 10 pounds of water at a tempera- 
ture of 70 degrees in say 30 minutes? I figure for 
above, taking the sulph. ether kind of machine, that it 
would require one horse power exerted for a space of 
4144 minutes (nearly) to convert 10 pounds water at a 
temperature of 70 degrees into ice at 32 degrees. Am I 
right? A. One horse power should produce 17 pounds 
of ice in 30 minutes in a small ice making machine. You 
are nearly right in your figures. 5. What is the practi. 
cal limit that air compression could be used for freezing 
or refrigeration purposes without the aid of ammonia, 
ether, or bisulphate of carbon? A. We do not know 





eration. It is largely used for cold storage in ships, and 
can only be limited by the additional cost over ammonia 
and bisulphide plants. 6. What are the best works upon 
the above subjects and are they treated in the ScrzNTLFIC 
AMERICAN SUPPLEMENT? A. We recommend Siebel’s 
“Compend of Mechanical Refrigeration,” $2.50 by 
mail; “* Theoretical and Practical Ammonia Refrigera- 
tion,” by Redwood, $1 by mail. 


(7667) H. G., Jr., asks: What book will 
give me the most detailed description of maltiphase al- 
ternating motors, especially the three-phase type in the 
smaller sizes ? I want a book treating in detail the wind- 
ing of armature, field, etc.; which would you suggest, 
and name price. A, The standard work on polyphase 
motors is Thompson's, a revision of which is expected 
soon. Watch our book list in Screntiric AMERICAN 
SurrLement. A new book on the same subject has 
been published this year, Ondin’s “ Polyphase Appara- 
tus,” price $3 by mail. This is an American work. The 
exhaustive work on “ Armature Winding ” is Parshall 
& Hobart's, price $7.50 by mail. 


(7668) J. E. K. asks: What length 
crank is best with a 91 gear? The back sprocket has 8 
teeth. Why isa short crank used in some cases and a 
long one in others? A. The length of crank ona bicycle 
is, within certain limits, a matter of personal preference, 
With a long crank the pressure on the pedal is less, but 
the feet must move faster and through a longer distance 
for each revolution. With a short crank the preasure is 
greater, but the distance traversed by the feet is less. 
Each one must settle for himself which length suits him 
best. 2. Is it the light itself or the heat in the light 
which propels the disks of a radiometer such as are seen 
in opticians’ stores?’ A. It is the radiant energy ab 
sorbed as heat by the carbon on the vanes of the radiome- 


vanes become hotter than the bright sides, and the mole- 
cules of the residual gas gain from the hot side a greater 
velocity, which produces a greater pressure on that side 
of the vane. Hence a motion is produced by reaction. 

(7669) R. L. C. asks: In cigar lighter 
spark coils, has the spark coil a primary and secondary 
coil, and how are they attached to battery so that the 
circuit can be closed from the lighter? A. The spark 
coil has only a primary winding. The coil battery and 
lighter are connected in series. The spark is given when 
the circuit is broken by the lighter. 





TO INVENTORS, 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at homeand abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for pees uring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive a for conducting the business, 
Address MUNN CO., office SCIENTIFIC AMERICAN, 
651 Br oadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
MAY 23, 1899. 
AND BACH BEARING THAT DATE, 


{See note at end of list about copies of these pavents. | 








Acid and making same, enenaghtintechanett hio- 





sulfonic, H. A. Bernthsen.. 625,637 
Addresses to newspapers, mac hine for pasting, | 

P.P. & D. BER, oc vacncdccquucedsccesccoeses 625.510 
Advertising medium, J. A. Aniello.. : 625,530 
Air ne apparatus, street car, N. ‘A. Christen- ‘ 

8 nan dabne BéGUsenenbeeeeeeummenneeepesesesed snes 425,540 
Alarm rm. See Fire and burglar alarm. a 
Alcoholic liquids, improving, bey & om. erouda 625,650 
Atomizer, W. E. W hittier....... i by 
Axle, vehicle, H. A. Moyer... ......--000sceeecnecvee 625,008 
Back pedaling brake, H. B. Keiper.. eueeueaceneve 625,560 
Back pedaling brake, Reber & SRE cesinadositine 625,415 
Back pedaling brake, Rogers & Patric _ See €25,606 


625,709 


Back pedaling brake, J. B. Spencer...... 
Baling press, J. Q. Adams nities 
Baling press, P. Dederick.. 
Ball and socket joint, Cc. W. 
Barre! clamp and cap, G. A. Leavitt io 
matory elements, manufacture of sec ondary, Ls 









Pashley. 


Mie ccccnccqersgscapecece 
—e crank shaft, J. Fawell 
Bearing, dust proof, R. gommney. 
Bearing, roller, J.G. Keith.. 

stead attachment, B. L. 
Beer cooler, G. Engel....... 
Bell, bicycle, G. W. Eddy.. 
Bell, bicycle, J. H. Goss 
Bell hammer, Goss & Eddy.. 
Bell, rotary, Goss & Eddy 
Belt, power transmitting, B. A. Lees 
Bicycle, ete., E. Davis..... oe 
Bicycle attachment, * R. Loe “ato 
Bicycle, convertible, “2° Sternberg... 
Bicycle driving gear: he 


Bicycle frame, V. H. tiLut Mill ee 
Bicycle handle bar, adjustable, J. Alexander..... 
Bicycle holder, S. Eliott... .......-..sceeeeecccenes 





icycle pac mene carrier, E. Harting. peeepaanenetaane 
Bicycle pedal, C. D. Walker... 

icycle step, G. L. Thompson 
ieycles, etc., driving gear for, A. T. Collier 
Slackboard, revolving, M. W. T 
slind spring roller, window, W. Swarbrick 
joard. See Game board. 

Boller. See Steam boiler. 
Boiler, P. Meehan néire cused 
Bottle, non- refillable, J. W. Dixon 
Botthng and corking apparatus, KE. Franc.. 

Box or can, L. C. Witkowski 

Bracket. See Curtain roller supporting bracket. 
Brake. See Back pedaling brake. Car brake. 
Brick, tile, or Bipe | GE, Ts Ce Ce de ccccstescdcccces 
Broom head c =p R. H. M. Miller 
Buggy top rest holder, M.C. & L. 8 



























Bung and spigot, combined, Pie kett & Branbam. 
Bung or stopper, expanding, Dies & Lundgren... 625, 053 
Butter, process of and pee tor making arti- 

ficial, J. C. Ublenbroe’ 625, 478 
Button, C. Bachman............... 32 


Button, collar, I. W. Penney 
Cabinet frame clamp, 0. H. L. ween ke. 

Camera base, L. von Grave.. - 
Camera, magazine, E. T. C ‘arns. 
Camera, roll holding, W. V. Esmond. 
Camera, roll a K. Kronke, 
Candle holder, A Phalempin 
Cans, etc., sealed lid for milk and meat, A. Gau- 


=. pod 


in 

Car brake, Nichols & Williamson 
Car coupling, C. Dietz 

Car motor regulator, electric, H. 8. Maxim.. 
Car underframe, W. B. Bettendorf 
Cars, sign board and safety device for brakemen 








of OO SE 625,467 
Card grinder, L. P ION. cos cevcnccvscececssoces 625,706 
Cartridge, J. P. et. inane ... G25,440 
Cattle trough, oti Ae taann Tap ene « 625,590 
Centrifuga AA, J. Tribe -- 625,369 
Cereals in form, machine for reducing ‘and bak- 

ing, H. D. Perky..... " 625,696 
g hafing dish, G. E. Savage. peereswauguanenseecnencees 625,702 


Chair. See Dental chair. 

Chandeliers, vertically adjustable burner —_ 
porting attachment for, A. R. Markel..... 
Chimney cap. self-igniting, A. Martini ase 
OSA eee eee . 
Clam dredge, 0. L. Davis 
Clamp. See Barre! clamp. Broom head clamp. 

Cabinet frame c ame 

Clamp or connector. Gilliland 
Cleaner. See Track cleaner. 
Clothes drier, Overton & McCally 
Clutch, automatic friction, +f Sedgwick. 
Conduit, yn el R. L te. bvoeey 
bs ‘onveyer roller sup: bel, 3 

Cooking utensil, J. y 3 
Cooler. er cooler. 
Counter, sales, W. C. Huss 
Coupling. re Car 








Crate, berry box, E. L. Walker.......... 
Cultivator, M. Postileihwait:. paseeetsadoosntess 
Cultivator. C. 8. Ruef.............. 







Cultivator, hand, C. Mi. Durnell 
Curtain fixture, W. C. Schramm 
Curtain hanger, W. W. Hauenstein 





Curtain roller supporting bracket, E. J. Thacker 625. 429 
— for floor cloths, ete., Geisendorff & Ma- 580 
TESTECELTTLL LL Eee ee 525, » 
Cutter head bit gage, 8 . J. Shimer... er 
Cycle driving mechanism, J. Resch 625,604 
Dampers, device for operating furnace or stove, 
Bie. MI co ndpacegasecce <ngsctscceecennccneceses 625,578 
Dampers, means for automatically: ‘opening or 
closing furnace or stove, F. P. Canfield........ 625,640 
Dental chair, We p Eves vs ccvctucucecese 525, 


Dental spatula, A. H. Putnam 
Dental tool, A. P. Lantermann 





Die. See Brick, tile. or pipe die. 
Dipping vat, W. E. Skinmer................0-eee0eee 625,474 
Disinfecting composition and making same, J. 
yon Brenner paccescaccvcesonasscoubenegeeoeses 625,319 
Disinfecting or melting snow, ap aratus ‘for ap- 
plying heat to pavements for, pera . Stevens =. 711 
Door check and closer, G. W. Fernald, nadeacosnn’ 725,495 


Dow - gee ie rain, appliance for use upon, a 
es 


ma.1, F. oa Chas PEER ee 
Draught tT, “6 oonley & Boylan 








Drawer guide and support, combined, F. Macey.. 625,576 
Drier. See Clothes drier. Grain drier. 

Dye and making same. rhodamin, H. Caro....... 125,641 
Dyeing dark blue, M. Boehler... a wer 
Dyeing machine, Schlaepfer & Waiton... . 625,357 


Electric circuit safety device, Houston & Ken- 
nelly.. -- 625,395 


Electric controller, Adams & McGeorge... 625,682 
Electric lighting apparatus, A. Plecher....... -- 625,509 
Electric lights, automatic controller for,O. M 

i nivtin, oo echadhidithiisenuiinienlanininehec adios nul ee 625,571 








of this paper. 


ter which causes its motion. The black sides of the 


« ‘ontinued on page 367) 
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THE HARRINGTON & KING PERFORATING CO. 


June 3, 1899. Scientific American. 367 














TATIO 


PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. © =x 1— AGO. 


LATHES 


FOR 
CUNSMITHS, TOOL | 
Makers, ExPeERi- 
























Electric signal, J. M. Smith.................-.ccceccs R25 
Foot power Electrical attachment plug, A. P. Seymour : 25,4 
r * Screw... Electrical distribution, means for ascertainin 
.-Cutti the potential at any point upon ees | o 


Samm & Tilden..... ‘ : 
Automatic Electrical switch, N. L. Burchell o08 
as Cr feed paocarode for dry storage batteries, L. Paget. 


lectrode, secondary battery, J. Julien. 









illams 4 


9 and 11-inch Swing. Electromechsnical epperatas, — hes kat n. 
New and Original i Electroplating holder, W. ck. as epee a, ano REPAIR 
. . Engine. See Motary engine. FORK, Erc. 


Send for Catalogue B. Engine, W. H. Sex Send for Tilus. Catalog. 


Seneca Falls Mfg. Company, Engine, carbureted. air or other fluid pressure, 8 W. F. & Jno. Barnes Co y T | rr K . 
. ; i Stine ndanninciubtinetiniaaasneueenees ae “ . A ie 
695 Water St.,Seneca Falls, N. ¥. Explosive. J. Rasetaisn”” A 1999 Ruby Street, Ss <=, 











Roc KFORD, ILL. 


Explosive and making san e, J. Karstairs.. 




























































SHAPERS. PLANERS DRILLS Explosives, making, F. W. Jones........... j 7. 625,682 ; 
| MACHINE SHOP OUTFITS TOOLS Explosives, making, K. A. ‘G. Street: aed . 625,365 SMALL POWER MOTORS. A LUXURY IN 
upP GUE Fare register, G. F. Rooke... pesbonee -- 25,418 
Fastener, J. L. Kingstom...........ccccesceceee «seen 625,567 | — This cut represents our small 110 volt 
Faucet. G. J. Habermann... ........ eialaiciait ooo. 635,72 Seen Current Motor with clamp attach- 
and TURRET LATHES, Plan- | Feed regulator, T. Ashley, Jr eoeeee 625,685 nt. We make these in three sizes, 
Foot Power 2 awe D Fence post winder, wire, C. L. Etheridge. boone seni 625,682 ie 10. 18 and 1-6 h.p. Can also furnish 
SHEPARD LATHE r OO 133 W pita 8t., " Cincinnatt, ©. | Fence, wire, C. L. thoridge. Ss Ribs epee 625,661 | them on flat base or with speed regulat- 
a i Sh 1, i UE cs snacucucnasapenpecusnin 625,526 Hy ry 7 in base. We manufacture é 
| Fertilizer distributer and cotton seed planter, 1-6 b. p. 220 and 500 volt Motors, 1-8 and 
WALWORTH combined, Ba GC, FOGRR...0.0.00000000 625,631 | 1-6 b. > Alternating Motors, Dental Mo- 
| File, bill, W. &J.W.?} ie 35.008 tors, ete, Also a full line of D.C. Ka 
| File. letter, c “ul Wiley st 25.374 | Motors. Send for Bulletin No. WS S a | 
Pp P Vi | Filter bed washing apparatus, J. W. ‘Hyatt e os, 508 | Small Motors and 1899 Fan Motor ¢ natal me 
| Filter beds, apparatus for peri sewage, The Holtzer-Cabot ot Elec. Co., Boston, (Brookline) Mass. 
etc., oo. G. Ridgwa .. 636,605 | —__ - 
are the Heaviest and rier bec s AL, for weskina, granular, J. W. = 
: Se ee — Et  ritlerccrntinchsDestusbeseenstaals .. 625,556 PRESSES, DIES d 
Strongest vises made, Fire and bardiat alarm, automatic, Burkhart 4 cas. an Williams’ Soaps sold everywhere, but sent 
Renewaste Stree. Jaws. | Firearm front sights, guard for, W. Mason - 625,581 by mail if your desler dose not supply you. 
\ Fire extinguisher, chemical, Van Riper & Guth- 7aiomd Sher ing —~ Bbe. 
WALWORTH MFC. co., r rie 625,618 For Shect Metal Worke —" ankee Shaving « 
ire extinguishing systems, automatic vaive for, shee oO! TS. | Poabi. . ° 
EET, ’ tokens . “ , 8 biet,. 2be. 
20 OLIVER STREET, BOSTON, MASS So <p Te igadapganm esata ' 625.376 WEST MFG. COMPANY, | Yarury Shaving Ly mou 
wepese floor and ceiling construction, A oe B é Buffalo, N. ¥ oo Ot A. ee | > - wage — tags bg » 4c, 
Floats, etc., inflating attachment for, L. M ‘Peas ~ = 3 ane of Trial cake for 2c. starap. 
peat anine. Te alk paealanbte ge seed. ecg bees 625 ae REV ERSING STEAM TURBINE.—PAR- J. B. WILLIAMS CO., Glastonbary,Conn. 
Forges, air mixing drum for, J. iin Seine aaa 28 ¥ son’s recently perfected turbine for boats. Lllustrations London : 64 Great Russell 8t., W.C, 
pouanaie.. See Stock fountair showing details. Contained in SCIENTIFIC AMERICAN | Sydney: 16! Clarence St. 
625,551 | SUPPLEMENT, No, 1158. Price 10 cents, by mail, from | 








Funnel, C. Goergen : dobknendanuacinn 
Sasa. ‘See I eating furnace. "Metailiurgical 
furnace. Ore roasting furnace. 








this office, and from ail newsdealers. 



















Furnace, D. H. Lentz .. 625,402 
9. ° Furnaces, cooling attac hment for ore roasting, J. £5 ROUND OR SQUARE BASE ate ag 
May be you’re losing hun- I ola oer kd caeenctnaeaet 625,608 INNE lone ol 
. : . Furniture fastening. 1G Beem. co o0cnconcscccs 625,634 Improved \b NER ~~ 
dreds of dollars in wasted Gage. See Cutter head bit gage. Water gage. KS. Heavy, strong <—.. 
'. h Game spperaies, - Sec cenéevessescevecseoens 625,708 pn a's S jam. Greater 
; —stez , Game board, T. A. Jackson +. 625,557 | capacity than any other 
steam—steam that you mig t Game ey Wiegand & Dokenwadel............. 6203 a> iy orows of cruci- Wrette f 
: 7 Garment A. Scriven. 625,423 | ble stee All nuts case- rite for prices. 
put to good use in parts of Gas, apparatus for manufacturing ‘oil or ‘water, bardened. Drop forged steel HOUGH CASH 
our plant when there is a J. F. Moynihan..... ceseeeeeee 625,588 | wrench with each chuck. 
J I » Gas generator, acetylene, 4: § Ferguson. wane .. 625,388 — a or jooe RECORDER CO. 
Gas generator, acetylene, wers ee .. 625,697 | wor an be instantly ad- 
shortage. Gas enerator, acetylene, G. F. pa Sie lineata (23, 26 ski ‘INNER CHUCK'€0., Church 9 | New Britain, C Indian Orchard, 
= 3 inl . Gas lighting attachment, J. E. Prunty............. by G8 KI urc ew Britain, Conn. ' Mas A. 
We've written a little non- Gas, purifying acetylene, F. Ulimann.. ........... 125.479 fet AOE eb PN s., U. 8. 
. Gate. § ‘lood gate. ae 
technical booklet for the busy Generator. See (as generator. 
. Glass blowing machine, M. J. Owens............... 625,513 
mind—and you ought to read Glass blowing machine, Rott & Steimer...... +» 625,701 ani ar a er 00 er 
° a “ Glass, ornamenting, T. Pfiste -» 625,464 
it. There's a practical story Glass tumblers, manufacture of, J. Hi. Fonda, os 
525.547, 625,548 CONNECTED WITH CITY WATER PIPES. 
about the great steam-saver Geagpaene artistes, o apparates for finishing. ‘ s. 625.468 Water does not come in contact with ice or outside air, 
— i ; ‘ Gold and silver ores and composition of matter thus keeping it pure and free from contamination. 
Heintz Steam T rap. for same purpose, treating, E. D. Kendall, Designed for Private Dining Rooms, Stores, Hotels, Offices, Res 
625,564, 6 taurants, Factories, Schools, Public Institutions, Streets, Parks, 


It’s a good booklet for your 
engineer, and it’s free—want 


Docks, Ferry Houses and eve rywhere where pure, cold drinking 
water Is desired. 





Grain drier, G. Schock. ..........+.2-++::+ 
Grate for heating systems, ete., H. K. Ernsber- 


peseccacecooeceneespeasoosancesssocese 625,659 
. fV ] “ H > Gravity mac hine, Ww. E. Hawkes . 2474 COLO WATER CAN BE DRAWN CONTINUOUSLY. 
a copy oO ol. ‘ Set mac + nave knife, 4 kaon - 625,414 We placed one in Senate Wing of the Capitol a Washington in 
zround laying and pulverizing implemen RD 18%. Read the following letter from the Chief Wngineer : 
WM. S. HAINES Cco., Grange Oia E A OCR RE ES dase eweeere pes 625,646 Sikhs :—It gives me pleasure to bear unqualified testimony in ap 
¢ Gun, recoil operated, Driggs & Tasker....... 625,326 sroval of the BARRON WATER COOLER, one of the largest of which 
136 South Fourth Street, Guns, ejecting mechanism for breakdown, G. D. 6.601 has been in use in the Senate Wing of the U. 8. Capitol for some 
OELOF. . +2. 000+ = pie = 39 time. It is always ready and easily fed and cleaned, and will pay 
Hammer hand sling, H. ‘i. Se hepers. Satenanininie . 625,408 for itself over and over comparatively in saving of ice. 


Hammock support awning frame, I. E. Palmer... 625,515 
Hanger. See Curtain hanger. Joist hanger. 
Harness from shafts, means for detaching, F. 


Very Feapes tfully 
8. A. JONES, Chief Engineer, Senate Wing, U.8. Capitol. 



























eee. ss © idariiseit shee eneeeeeeeeenees 625.381 SAVES FULLY ONE-HALF THE ICE. 
gv meg h mag attended ; &®™ Send For Circular and Price List. 
WASHBURN CROSBY co. ™ at packing ring, L. T. Hallock................. .. 625,727 | Sent on Ten Days Trial 
S Susenarccas, say: at pouncing mac Gon E, Ei sessveunevenses 625,699 | to R. BaF bin PALMYRA, .. ¥. u. 8. A. 
We do b hesitate to recommend it eater. See Hot water beater. viene po THE BARRON COOLER co., ° 
ees very 2 BD ¥ has been eating furnace, ", A Nance gonecags eacecs: 625,577 —————— 
action. @ eating or cooling fluids, apparatus or, Cc ar a ’ ’ 
paar atetheeeeererertestmneenertente 5.42 — s Patent ‘Triple Plate’ MACHIN ERY 
‘ edge trimmer, E. Ms coenccenese 62,6 
Heel trimming machines, rotary cutter head for, senate oepler- -Holtz Electrical Machine. NEW ano SECOND-HAND 
) | TD cncscavsseehaee 625,72 - . 
be used at all 
inge, H. G. Hilzheim.. sented ‘ nes , am, 678 Can 
25, 549 times of year and in 
— po hey t Galt... saihenep < i: S721 all kinds Of weather. FOR SALE CHEAP, 
PA inges, making, C. Glover ans 625,443 Prices range from $25 Hoisting Engines, Air Compressors, 
T. A. Coffi * 625,643 tos. ¢£ Circular Rock Drills, Crushers, Dump Cars, 
‘ne gyro“ es + COTID. 00.0 cee ceveeereeee — on application. We pom Shovels, Light Locomotives, 
nequa’ or ~~ BO OA - carry a complete line laying Kail, ete. 
DELIVERING DRY STEAM “ie eo , ~~ Fame. ane —o 125, 409 Pr ule syesees ane Send for printed leaflet just tasued 
by eliminating moisture Horse tetacl ISP, SF. To PUMOD. -rccccegnccescoes 25.095 ayorca’ Enecruments 678 N.Y. Life Bidg., CHICAGO 
and condensation from Horse power and pumping jack, Darlington & and Apparatus. WILLIS SHAW, Ses 












Live STEAM. iiicscisce.sccsarciena Gaukeedibebarentnasins : #25, 64y QUEEN &CO.. Inc. 


ry é 
. Tel Hose, tool for attac hing bands to, T. De Laney. a 492 ; 1010 Chestn ‘ 
off EXWMSTING | Bosotine wataacrw ie ~— _rmannr| AW FABER 
- t oppe r ndie, ur- dialicasd 
other impurities from Exe Hydrant and hopper rod and han 625.590 - e e 

















haust Steam, PRG ccccccccccccces socscegecocccooses « io . , 
Manufactured by Hydrocarbon motor, valveless two-cycle, F. Durr = rf BORING AND TURNING Manufactory Established 1761. 
ce creepe ; — a é 7 — : oieenah pm om 
AUSTIN SEPARATOR CO. ice, method of and apparatus for making, J onan IL... LRAD PRNOILA, 00% OnND PENCUA. SLATS a 
27 Weedbridge Street West, Detroit, Mick. anal obaiens. rendering, H. Vieth.......... ; 625° 430 IMI PENS, INK 8, PENCI L, CASES IN sl Lv BR A ND IN 
—~ | Igniting sparta, apparatus ‘2 producing, Oster- 625.410 4, 5 and 6 Foot Swing. GOLD, STATIONERS’ RUBBER GOODS, KULERS 
Ts. Ww ‘we I berg & Fischer. ........06...sseecsseesess 625, : COLORS AND ARTISTS’ MATERIALS. 
SCRE -CUTTING DIE HEADS | Indicator. See Office indicator. Station indica- H. Bickford, Lakeport, N.H. 9 . 
SELP-OPENING and ADJUSTABLE. , a Serest and station indicator. ~~ tH Write for Photograph 78 Reade Street. - - ~- New York, N. Y. 
"he best die head on the market. Some ad-/| Injector, L. Friedmann............eeeeeseeeeeeeeeuee 32), S29 ° * i 
 vemenees over “ethene.” Via: They are | Insect trap, H. L. Heymann - 625,677 and Low Prices. Masuthesasy Established 1761 





smaller, stronger, more compact, have no | Jacquard machine, double action, A. E. Keim el, ons. en 
Ae jae), » 


| ' | by “ 
Str sea hii, ee BB pe | veyed mucin, doienvon, stata Ke | df 
. be Send f tin bree | mel . 625,476 
lar oo. sad gt aie Coade ore furuigned Jars, bottles, etc., rapid closing and sealing de- ons prove azine 
in sizes suitable for cutting threads from vice for, H. 8. Garr... 625,391 
No. IT wire gauge to 6 inches diameter inciusive. Joint. See Bail and socket joint. "Railway joint. 
Rai Tubular segue, 


o\OFor 1899. TEN POINTS TO 


Ceometric Dritt Co., Wesrviite, Cr. , 
a} Joist hanger, wrought metal, R. C., Jr., & W. 
EUROPEAN AGENTS:] HAT, °HURIMINL ACD, Letes Eadind, | Jie Owner res 
CONSIDER. 
1—12 Pictures in 12 seconds. 


ournal smoothing tool. portable, ‘J.J. Miller. 
Kettle tilting device, H. B. Rose........... .. 
Knit boot, R. Heatom............0..eeeeseee 
2—Shutter Bulb Release. 
3—Shutter Automatic. 
4—Shutter Locks. 

















Lacing hook. H. O. Whyman 
amp, acetylene gas generating, E. Moreau 
amp. electric arc, 8. Bergmann 625,431, 6 
Lamp fixture, incandescent electric, B. F. Rout 
Lamp, ot] gas, J. A. Yarton... . 
Lamp socket, tpenpeccent, A. A. Chaillet.. aver 
and roller, J. K. Wilder et éweus sovcons | 
Last block fastener, J. F. aia tabeiebeibbie 
A Couple ot Cents vateh, L. G. Ha ages ocececcccccceccscescese soccese 
P U 


Latch, gate, O. ‘otter... 





ailon might be Ledgers, boards, etc., device for removing, J 5—12 Aluminum Plateholders 
cares + eevee emo saueezer. fami 6—Set Stops. 
eap material an ens, bifocal Sin cnep costenediosencen 
ne Po fier. 7—Speciai Quick Lens. 
then mixing your own ~b p l, 
Amotype mould advaster, t 8—Automatic Register. 





paint—but you can t ithographer’s transfer paper, C. H. Veale.. 
Lock, L. Silverman 


afford to have your “ock and wrench, combined, Lombard & Miller * 620,341 
machine less attrac- Locking device for securing articles, coin con- 


9—All Parts Interchangeable. 
10—Exposed plates removed 











F. Auspitz . €2 
tive than your com- Semmative exhaust nozzle, D. Sweney....... 2 
» y yrotect A. B. Prophitt without disturbing unex- 
petttere. af 7s as poe ed ‘ee. tosbout glass for, H. Johnson. 125 9. BB 
-_ on any ~~ 4 Loom picker, F. A. Wereeen. oe 20 posed. 
ma nery, you shou Lumber stacker, ‘oleman. 
itt F. Herster..... ‘ 
about PECORA FLAT Mating apparatas. 1 Deciers fa Goi, The only Magazine Camera 
abo anomete’ . 
t Cc. A. Lammers..........- 
STEEL COLOR and ea ee W. Thompson... 62 with Bulb Shutter. 
t e janders........... . . 
PECORA ENAMELS. at computing yard, W. E. Whittington ee All Live ors Sell Them. 
PECORA PAINT CO., Phila Meat skinning machine, fat, Whittlesey & M Deal 
BOP... cceneceeghecasegsce cosceccosceseccooeseses . 
LOW HOLE. Mechanical motar. WS Laney. ---. @35,001) No. 4—(size 314 x414)............$8.00 | 1899 Catalogue with complete 


Mechanical motor, E. C. Nichols. 


PECORA 
BLOW HOLE CEMENT 
ee our ctroular.ti96 Meta! cutting or shearing machine, A. Scharf. . 
Meta! working mackng, > AA. ° erell.......-.+ 4 
Metallurgical furnace windell.........++++++ s 
eo parities WESTERN CAMERA MFG. CO. 


wee ooo ee 79 Nassau St., NEW YORK. Silversmith Bldg., Wabash Ave., CHICAGO. 


0. 5—(size 4x5)................10.00 information—FREE. 
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Your Work ? 


If you are dissatistied 
with your situation, your sal 
ary, your chances of « mplete 
success, write to The International 
Correspondence Sch Scranton n 
and learn bow others so s ltuated are getting 


An Education by Mail 


Students in the courses Mechanical or Elec- 
trical , Architecture, or any of 
th 

























Engines 





ror pamphlets am « 
The International 

Correspondence “chools, 

Box 942 


Secraatea, 
Pa. 







PHYSICAL’ AND SCHOOL APPARATUS 
TOEPLER HOLTZ 


SELF CHARGING 
MACHINE 


For School, College or 
X Kay work 
cF Circular free 
E. S. RITCHIE & SONS, 
Brookline, Mass. 


a wir of Tool Knowledee 


All about every known Tool for every 
trade Jescriptive cuts of each with 
present al prices. Send 2% cents 
at once for 
MONTGOMERY'S TOOL CATALOGUE 
for 1898 510 pages with index at bavk. 
A handy bouk for every machinist and 
foreman of workshop or factory. The 
finest and most accurate |'lustrations 
Book is pocket size @q x #44 inches, 
with rounded edges Address 


MONTCOMERY & CO. 


105 Falter Street. New York. 


Dies, Stocks & Taps i" 





f vr Amateurs, Dentists 
and Machinists. Stocks 
drop forged, Dies, 
adjusted in collets 
formed to guide the 
bolt cut full threads 
in once passing over 
the rod Threads of 








standards 1-16 in. to 
i in. diameter. Ask 
for Die stock catalog 
The Pratt & Whitsey Co, 


Hartford, Ct.. U.S.A 

wu... % 
TUBULAR 

DRIVING LAMP. 


1T is the only perfect one 
IT will not blow or jar out 
! a clear, white light 
I" n engine bead- 





ght straight 
ito MO ft 





free 


E DIETZ 60 Laight Street, New York 

Mention this paper and get special discount 

@@e ESTABLISHED 1840. haunt. § 
PUNCHING & 
SHEARING 
MACHINERY. 





If interested, write the 
E. S. STILES PRESS CO. 
WATERTOWN, N. Y., 


for their Illustrated Catalogue “8. A.” 













This b-ate Wind, Steam, or Hor ¢ Power 
We offer the WEBS TEM 255 actos! horse power 


GAS ENGINE 


for 6140. ives 10 per com discount for cash. Built 


nterchangesd'e plan. Built of best material 
Made to lots of |\\~ therefore we can make the price 
Boxed for shipment. weight be ade tor Gas 


or (iaso!l ine Aleo Horizontal Engines, 4 to 8) hb. p 


WEBSTER MFG. CO., 
1074 Wess 15th St.. Chicage. 
Enaterp B:aneh ) Street. New York ( 
iouthern Arente Be nd & Guhwind ( Lid, 
So. Peter and Lafayette Ste Row Gstecas, ta 


LCT UMEL 


Ppa yun w MODEL UP 7 ont 


mae & WEISS 


KEROSENE 


and GAS Engine 


The most economical power 

known. Absolutely safe and 

reliable. Runs with common 

kerosene Perfectly auto- 

matic. Patented is, t 

and Karopean countries. 
Send for Catalogues 


128-132 Mott St., New York. 


The Yankee DRILL GRINDER 


for grinding both Twist and Fiat Drilis 
Grinds all sized drilis from 4 to 2 In. Can 
be set for any size in a few seconds. Gives 
any desired clearance Fully guaranteed 
*Can’t Grind Wreng.”’ 
Ga. T. EAMES COMPANY, 
2% Asylom Ave, Kalamazeeo, Mich 


Kneading and Mixing Machines 
Over 20 in use Over WO varieties 
in 155 different industries 
Patented in ail countries 
WERNER & 
PFLEIDERER 
Saginaw, Mich. Build- 
ers of all kinds of Chem- 
eal Machinery. aleo at 
Cannatatt, London, Vienna 
Beriin, Perte and Moscow 


Highest Iniomnational Awards 


Write for Spe 


| 
| 








{ atalog free 


**Universal’’ 





fax) | a, S 


U. & and Whitworth | 








See Hydrocarbon motor. 


Mower, lawn, KE. A. Miller 

Mowing machine, lawn, C. H. Gorr 

Mucilage holder, W. H. Redington 

Musical instrument, Everton & Frost 

Nitrocellulose product, uninflammable, L 
Bethisy 

Nozzle, spraying, W. W. Randolph 

vurling machine, J. N. Halifax 

Nut butter, mill for making, J. Lambert 

Nut lock, F. R. Andress 

Nut lock, J. W. Daty 

Nut lock, 0. V. Geer 

Nut lock, J. J. Harrell 

Nut lock, H. Smith 

Nut mill, C. Hook 

Office indicator, R. F. Norman 

Ouis and making same deodorized compound ¢ 
mineral, L. O. Heimers 

Ore roasting furnace, J. F. Keiper 

Ores, chiorinating, W. B. Jackson 

Organ, G. W. Seribner 

Packing or filling, vessel, M. W. Marsden. 

Pad. See Protective pad 

Pail ear, J. Danz, 2d 


Panel for windows, etc., ornamental, Pfister & 


Barthels 


Mechanical 


ho — 





A. 517 


(25.08 








Paper apparatus for applying wadding to. M. M 


Uhlig 
‘en, fountain, W. L. Ferris 
*hotosensitive composition, R. B. West 
*ipes, quick repair device for, L. Jaenichen 
*lanter, corn, R. Finot 
J. F. Harris 
* McCune & Davis 
G. W. Ream., 
attachment, J. & W. Craggs 
disk, W. L. Casaday 
reversible, G. J. Overshiner.. 
t and lid lifter, H. F. Austin.. 
*owder, gun, F. A. Halsey 
wer. See Horse power. Wave power 
‘ower machine, mapual, J. H. Smith 
‘reas. See Baling press. Printing press 
Pressure regulator, F. H. Saver 
Printing machine, W. Scott 
Printing machine, plate, E. 8. Bradford 


444443 





Printing plate and producing same, composite 


P. M. Furlong 


Printing plates to cylinders, fastening device for 
t 


securing, EK. 8. Bradford 
Printing press, C. G. Lanier 
Printing press feeding device, EK. S. Bradford 
Printing press inking apparatus, E. 8. Bradford 
Privy seat attachment, N. Fisher 
Pr 
P 


*ropeller, oscillating, D. R. Sheen 


rotective pad for mules used in coal mines, etc., 


r. V. Wallace 
Pulleys, automatic lubricator for loose, K. Wie 


Pulp, moulding fibrous, J. A. Wheeler 
Pumping apparatus, oil well. J. 8 idan 






Punching and shearing machine, combined, A 


Scharfi 


Purin and making same, thio derivative of, E 


Fischer 


Rags, apparatus for disintegrating and washing, 
J 


Annandale 
Railway, electric, R. Lundell 
Railway joint, O. Miller 
Railway permanent way, P. Hevner 
Railway rail joint, P. Hevner 
Railway rail rolling machine, Lentz & Shaw 
Railway switch, H. B. Nichols 
re and position finder, alternating curren 
Crehore & Squicr 
Recording instruments, multiplying device fo 
W. H. Bristol 





¢ 
t, 


r. 


Reel for chalk lines, plumb bobs, ete., &. W 


W ileox 
Refrigerator, J. H. Ames 
Refrigerator, W. L. Kohler 
Kefrigerator circle, F. Hinrichs 
Refrigerator tank car, ©. Efros 
Kegister. See Fare register 
Beguine vr. See Feed regulator 
lator. Temperature regulato 
Rho a 1 derivative, J. J. Brack 
Kivet, M. D. Converse 
Roller. See Blind spring roller. Land roller. 
Rolling apparatus, metal. M. J. Loughran 


- ressure regu 


Roofing sheets, means for packing metallic, F.G 





625,465 


25 0 





625,441 


625.311 











Caldwell 
Roofs without seams, manufacturing, F. Gehre.. 
Rotary engine, C. T. Fonda. o« & 
Rotary engine, B. T. Hinson . 625. 146 
Rotary engine, J. S. Kingsland.. 625.689 
Rotary engine, J. H. Parsons (reissue 11,745 
Rough rounding and channeling machine, F. L. 

Alley (25.635 
Sash baiance, J. A. Manahan 625,580 
Sausage casings, arranging and handling, C.G 

Schmidt fis 104 


Saw guard, circular, J. Anderson 
Saw set, Taylor & Wiison 

Scow, dumping, J. Edwards 

Sealing bottles, means for, L. Barger 


Sealing liquid containing vessels and removing 
contents therefrom, means for, Dewhurst & 


Smith 
Seed drill valve, W. Payne 
Separator. See Centrifugal separator 


Sewing machine spool holding attachment, J. T 


Voshell 


Shade bracket support, window, D. D. O'Connell 25,5« 


Shaving cup, C. B. Crofford 

Sheep shearing machine, Meacock & Penn 

Skirt bands and collars. adjustable fastener fo 
bk Burleigh 

Shirt bosom retainer, RK. Cluett 

Shoe, ventilated, FE. B. Hafertepen 

Shovel for laying tile, B. F. Wyatt 

Sign changeable, W. W. & H. F. Johnson 

t See Electric signal 

| repeater, T. B. Keeler 





r. 


Sink trap F. Krueger 

Skirt and waist supporting device, F. D. & J. E 
Howe 

Skirt fastener and supporter, Padfield & Ti 
maity . 


Skirt supporter, L. J. Jones 

Siag, product from blast furnace, A. 
Sied, farm, M. Hampton 

Snow scraper, M. Mulder 


D. Elbers 


Sole, lamb’s wool or slipper. 8. Borchardt (re- 


issue) 
Spanner, C. Baxter 
Spoon holder, J. BK. Clark 

Sprayer, pneumatic, J. M. Oldham 
sation, indieator. H. A. Hackeling 
Steam boiler, tubular. T. C. Billetop.. 
Steering mechanism, M. Paidassy 
Stencil, C. Rost 

Stere pticon, 8. E. Woody 

Stock fountain, automatic, D. R. Sheen 
Stove or furnace 


Stove or range, R. 8. Stephenson 
Strainer attachment for kettles, etc., P. C. To 
man ** 
Street and station indicator for cars, ete., C. I 
Buch walter a 
Sulfureted ores, treating, M. Bod 
Switch. See Electrical switch. 
Syringe nozzle. A. W. Browne 
Tablet forming machine, A. R Morris 
Tablet machine, Bass & Welch 


ailway swite 


Tamping plug and process of and apparatus for 


making same, EF. 8. Clark 
Tank. See Water tank. 
Tanning, J. R. & J. 8. Brown 
Tanning hides, T. D. Palmer 
Tap, W. J. Smnuh : eae 
Tap, measuring, A. Woollatt 


Temperature regulator, automatic, Roesch.. 


magazine attachment, E. W. 
625.417 


t- 
' 
i. 


h 


625,47, 


Tension mechanism and siack ma controller, 


com bined, J. Maitland 
Thill coupling, W. H. Grow 
Thread or filament, insoluble, 
rie plate. W. Goldie ‘ 
rile or slate fastening, roofing, M. A. Jackson. 
Niles, manufacture of, W. Price 
Tire equipment for vehicle wheels, rubber, J. 
Winchell 
Tire for wheels, leather, J. Muir.. 
Toy. J. W. Jack 
Track cleaner, M. B. Eaton 
Trap. See Insect trap. Sink trap. 
Trimmer. See Hedge trimmer 
Trolley controller, L. M. Halsey 
Trough. See Cattle trough 
lrousers, bieycle or golf, O. W. Schaum 
Tubolar joint, &. Walker 


A. Millar 


Type f rming machine attachment, Hollenbeck 


& Wilson 
l'ypewriter, J. Winsor 
lypewriter,. dummy, W. H. Verch.. 


ly pewriting machine, R. W. Uhlig. 625.616, 625.617 
lypewriting machine reflecting attachment, 0. 


Kice 
Valve, G. Donat 
Valve, A. R. Shattuck 
Valve, air motor, J. Craig, Jr 
Vaive, air motor reducing, J. Craig, Jr. 


(Continued on paye 3469) 
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625.559 
(25,359 
625.34 


1- 
625.50 








625,538 


25,433 
25 4 
45 


a HOO 


425,380 





; 62 487 








2s “ao 
25,458 





425. 521 
633,37 





625,325 
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% Chain 


a9 education will always stay by you. 


-.|T_ NEVER FORSAKES YOU, S255 


by devoti some of your ~ time to study at b 
| |B Pay, by devo couress by mall in Electrical, M blochantcal. Teri. tining. Steam and Seaitary En- 


et Text 
eering. Architecture, Mecha <o Drawing, Machine mp ote. 
= capertence in teaching by correspondence. Write for free illustrated e 8. _ Circular, a pages 


of text books, drawing plate, and booklet of letters from students all over ine orld 


THE UNITED CORRESPONDENCE > SCHOOLS, 156 FirtH Avenue, New York, 











Burst Water Pipes a Ching of the Past 


You can now make all water pipes as secure from bursting in winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
4 ing and costly bursting of water pi It bas solved a economic problem. 
Highly endorsed by Architects, Engineers and Municipal cials. No new house 
should be completed witbout this system, and al) house owners should avail them- 
selves of this “ ounce of prevention” in season. 
3” Send for Mlustrated Booklet. giving full explanation and discount. 
THE PNEUMATIC DOME MANUFACTURING COMPANY, 
501 E Street, Northwest, Washington, D. C. 


This double slams causes the 
expanding ice to slide into 
the air-dome, taking the 
strain off the pipe. The 
air-cushion also prevents 

*Hammering.” Covered by 
U.S. and Foreign Patents. 


‘‘american-Hunnings”’ ROSE POLYTECHNIC INSTITUTE 


TELEPHONES A College of Engineering. Mechanical, Electrical, Civil 
° | Engineering; Chemical nee Architecture. Exten- 
Transmitters, Magneto Bells and Tele-| sive shups 


ploteenty equipped laboratories in all de- 
phone Switchboards. Over 200,000 of | partments. Expenese ow. th year. For catalog address 
our telephones in successful operation. 


MEES, President, Terre Haute, Ind. 
Used by War and Navy Departments. In 


ordering state length of line, whether Worcester Polytechnic Institute, 
MA 


single line or metallic circuit and number of 
ion to be saps ononeline. [#3 "Send WORCE ss, 
lor catalogue "'S. Courses of study in Mechanical, Civil an and Electrical 
AMERICAN ELECTRIC TELEPHONE CO., pes and ¢ nemietsy- ou e, show. 
173 South Canal St., Chicago, ili. ing appointments rudtaten, mau “a oy Ex- 
venses Thirty-second year J .K. r. 


y Telephones NEW IDEA IN TRUNKS 
THAT ARE GOOD--NOT “ CHEAP THINGS.” Bn pe en 
The difference in cost is little. We guarantee Drawers instead of trays. A place 
our apparatus and guarantee our customers for everything and everything in 
against loss by patent suits. Our guaran its place. The bottom as access- 
teeand instruments are beth ¢ itle Se Se ae Se — 
WESTERN TELEPHONE CONSTRUCTION CO Sood box trunk. Sent 0. D 
250-254 South Clinton St.. Chicago. 


with privilege of examinatica. 
Largest Manufacturers of Telephones Send 2c. stamp for illustrated cat- 
erclusively in the United States. 


slogee. FA, STALLMAN, 
61 W. Spring St., Columbus, 0. 


a New Catechism:st Steam Engine 


neers, Firemen, Mechanics and 






































ont pages, 325 illustrations. Bound in green 
silk cloth, size 6x84, 144 in. thick. Simple, thoroug: 

ana complete. Readily understood, and ee 
——— how to run all types of steam en- 
gines. Price $2.00, postpaid 

THEO. AUDEL & Co., 63 Fifth Ave., New York. 


SAVE YOUR FUEL. 


You will find our Gasoline 


HOISTING ENGINES 


a great saving Over steam and 
a perfect, economical boon 
where wood, coal or water 
are scarce and high- priced. 
Both friction and ¢ 
hoist from 6 to 1% H. P. for 
mines, quarries, docks, etc. 
pear? machine fully guaran- 
Send for free Catalogue 
and state size of engine mental ‘Weber Gas & Gaso- 
line Engine Ce., 42 8.W. Boulevard, Kansas City, Mo. 







‘TELEPHONES: | 


TR/ICAL = Us a J 


stam “rcTRIGCO.™ . 
soos Manus ANUS SEE ANUS, CONR. 


FL DRILLING 














Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soll wr rock. Mounted 


on wheels or on sills. With engines or horse powers, 

Strong, simple and durable. Any mechanic can 

operate them easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y¥. 














VODDEEDE EE EEE DEDEDE 


Wonns 


crue | LIGHT OF AMERICA” 


for wheelmen is that given by the far-famed 


MAJSESTIC LAMP 


{s the nearest approach to the sun as an artficial light. Always 
steady, clear and white. Easy to gpetee easy to operate, 
always dependable. All parts metallic and easy to reach for 
perfect searchlight for feet ahead. 





cleaning perpoges. 7 

Strongly, vag My made. Best reflectors. Convex front 
lass ick. nie ht of lamp ‘__— Burns 4 hours. 
rass fitt LA \~ r of tough steel. ar commercial 


carbide of any kin t®™ Send for free iiust catalog “S.A.” 


EDWARD MILLER & CO. £32ss.:°* Meriden, Gonn. 
STORES: 2 & ® West Broadway, New YorK. 6& Pearl St., Boston. 
Manufacturers of * Royal "’ Bells and ** Everiit’’ Oi! Lamps. 
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Planning r NeW fiome 


Anyone contemplating the building of a new home will find the 


Building Edition of the Scientific American 


of peculiar and absorbing interest. This beautiful publication is 
issued monthly, and contains practical articles and suggestions 
on modern house building, together with a series of splendid 
plates. showing perspective views and floor plans of the most up- 
o-date modern dwellings, estimated cost, etc. A singie issue of 
this bandsome periodica! is often worth the year’s subscription 
price to the intending builder. Write to-day and send 25 cents for 
a single copy, or $2.50 for annual subscription. 


MUNN & CO., Publishers, 361 Broadway, New York. 








MAN JFACTURE OF "BICYCLES. — A 
WITTE GASOLINE OR GAS ENGINES 3 very NUFACTU este giving the details of con- 


are Safe, Reliable, Dura- struction of every part of these vehicles. With 15 en- 
able and Simple. Sold on gravings. Contained in SCIENTIFIC AMERICAN SUP- 
their merits and sent on PLEMENT, No. 90%. Price 10 cents. To be had at this 


Office and from all newsdealers. 
trial if desired. 


DYNA 


Light, 110 Volt, 
“ i) ot) 1 
Price includes Field Rheostat, 
we 3 Base, Belt Tightener 
Hh ese Dynamos 
are of the best on the market 
are fully guaranteed for 
one 2 year Correspondence so- 


lict Address 
ROTH BROS. & CO.. Mfrs. 
88-92 Jackson St. Chicago, III. 





Write for Catalogue 8. A. 
WITTE IRON WORKS CO, 
1207 Walnut St., 

Kansas City, Mo. 

THE ELECTRIC HEATER.—A VALU- | 
able paper, with working drawings of various forms of 
the electrical heaters, including electric soidert iron, 
electric pad for the sick, ete. 6 i/lustrations. 1EN- 


TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 




















a | 3 MARINE MOTORS ‘GAS ENGINE 
> GUARANTEED 

2" aan SATISFACTION. . IGNITER 
ale Durable, ta Constras- Complete with spark cot 
- Safe in Operation. Fil. The Best Thing 


| On the market. Send for 
catalogue. 


| 
The Carlisle & Finch Co., 
Sixth St., Cincinnati, 0. 


PIERCE TAPOR LAUNCHES 


Stock Sizes M4 to 22 toot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis. 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 
COAL MINING and HANDLING MACHINERY, 


The JEFFREY MANUFACTURING CO., COLUMBUS, O, 
EW Send for latest complete Catalogue. New York Branch, 41 Dey Street. 


Send for Catalogue 
and ae At our claima, 


TRUSCOTT BOAT MFG, CO., St. Joseph, Mich., U.S.A. 














Prices $160 and up. Send for Guteteane. 
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JuNE 3, 1899. 


Scientific 














itic American. 








CAN | BECOME AN ELECTRICAL ENGINEER ? 


The Electrical Engineer Institute of Correspondence Instruction, 


rtment A, 120-122 LIBERTY 


en NEW YORK, U. &. A. 





A 
Difficult 
Problem 
Solved. 


THE LUBRICATION OF 
GAS ENGINES. 


The Burwell Automatic Oiler solves the problem 
so completely that it leaves nothing further to desire. 
The olf is sprayed around the piston at every stroke. 
There is no waste or loss; the lubricant goes where it 
does the most good. 

Speed regulated by throttle, same as steam engine. 

Not affected by atmospheric conditions. 

This engine specially adapted to launches. 

We build engines and launches on the same standard 
of excellence as the Cleveland bicycle. 


éM. A. LOZIER & CO. 
Dept. A, Gas Engine Dept. CLEVELAND, oO. 


THe [OZER 


WOLVERINE” GAS «*° GASOLINE 
ENGINES, Sr WAR 


sand 
The “ Wolverine ” is the only re- 














Valve and cock, A. Koen, 

Vaive, balanced throttie, Healy 
Valve, seif closing, J. ¢ anne oe 
Valve operating mec hanism, J. H. Smith. 





“x i, 363 


Vat. See Dipping vat. 
Vehicle whee <i H. R. Collins 25.045 
Vehicle wheel, T. EK. Keilogg.. 625,687 


Velocipede and carrier, M.,E. & C Blood 


625,377 
Vending machine, coin controlled pA AM dD. 


Sullivan. (5 4% 
Wagon seat, market, G. A. Kinsey.... ............ 25,680 
Water gage, - SID nics ceidawhenen . 5. ™ 


Water tank, Farmer.. 525, 4M 
Water wheal regulating apparatus. S. N. Knight 5, a 
Wave power, F. i R244 


Weather strip, A. ¥. —s ncemecte 725, 404 

w ell packer, oil, J. Darling Gates 
Wheel. See Vehicle wheel. 

Wheel. J. °. Bowes ulin sudekedbedebonscet cocessall fi25, 419 

Windmill, T hompson Ao 614 


Wire caps. bp € ouok retainers, machine for making, 
4 eee ees 625,502 
Wire strete her, R. N. Martz. 


: 626,458 
Wire twister for making cork retainers, F. F 
_ eae 625,591 
Wire working ‘machine feed mec hanism, G. O. 
age. 25,351 
Wood from fibrous refuse manufacturing ma- 
terial similar to, J. Kaiser 625,450 
Wood with metal, machine for covering, w. P. 
Apeiezare. oGh0 wenseeeeeeseussewnvonsanenbaneeed 625,581 
Wrench, W Mec MER, caocconsec: cocescousecsenss 625,457 
Yoke, —* Oy (4 || Siehewgithbevmnaetainen: 625,335 


DESIGNS. 


Auger, earth, T. A. H. Falz 
Bag holder. 0. Roed. 

Belt, shirt waist, A. KE. Duni 
Bottle stopper, glass, W. W. Lowrey 
Checker board, Liggett 4 Sayer...... 
Clock face, S. P. Thras 
Cultivator, sugar beet thinning shoe for, Oeder & 







a I Hee 50.549 
Display | box, J. F. Simons. pebdecreeenee 30.850 
Display frame, L. 8. Crandall.......... . 800 
Dust and cinder guard, J. H. Reynolds WS” 
Garment, shoulder, F. F. Amsden. a S67 
Grave guard, H. F. Geiger.... S70 


Heater, J. A. Kline : sled 80.858 
Lamp bulb, electric, L. I. Davis................. . 80.856 
Latch, gravity, 8. 8. Connor W846 
Latch or lock case, H. G. Voight............. W845 
Leather finishing roll, W. H. Downs 30.854 





versible Marine Gas Engine on 
the market. It is the lightest en- 
azine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact’d by 


WOLVERINE MOTOR WORKS, | 
nu Street, 
MICH. 












2 lie 
CRAND RAPIDS, 


PARALLEL DIVIDERS 





with MICROMETER ADJUSTMENT 

Excellent for laying out work on 

a surface as it comes from planer, 

etc. Will read to 1-1000 of an inch 
PRICE, POSIPAID. 

$2.00 

2% 





Tool gleua, - - - - 
Pum Center, - - - 
Pencil Holder, - ~ - 
jong me ceeetne Stn. circle, 
Needle Point, - | 
Our book entitled “ Shop Paine. 
ers,” is free for the asking. Con- 
tains description of our entire 
line of — s, Valuable Tables, 


Reci 
J. STEVENS ARMS POOL, SOMPANY, 
Chicopee "Falls, ass., U. S. A. 


Made selling BEVERIDGEH’S Sanitary ; 

Steam Cooker. Distills the water, purifies 

the cooking. No burning, no odor. Saves a 4 

and fuel, fits any stove. Geod pay 

agents. 2.385 sold in one town. Write Eee 

HOME Mf. Co., BALTIMORE, MD, 
a aan aa aan, 


Why Use Cold Water 


in your bath? THE BYRNE WA- 
TER HEATER when submerged in 
your bath tub will heat the water while 
you are preparing for your bath. You 
avoid the inconvenience of a fire in 
warm weather and keep your house cool. 


t2™ Send for iustrated booklet. 


Sole 
Stevenson & Go., sits, 
228 N. Holliday St, Baltimore, Md. 
’ . ’ 
Roper’s New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 
Thoroughly revised, rewritten and much enlarged by 
EDWIN KR. KELLER, and (LAYTON W. PIKE, B.&., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
the Steam Engine and giving full instructions for the 
CARE and MANAGEMENT of an ELECTRICAL PLANT. 


Nearly 900 pages, 525 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 











As. 
? 














~ 





asked when under examination before being licensed as 
an engineer. 


Full leather. git Lodges, poct ipethooks Tus $3. 50. 


AY 
Send for circular. 102 Mier B ah Maiadelpbia, Pa. 


ACETYLENE! 


| Cocoa and chocolate and preparations thereof, Dr. 





Overshoe ankle attachment, L. &. woaueen OS 
Pencil holder, M. Williams. ease 4.830 
Pessary, E. D. Gray..... 30.862 
aa pee aca pare aaa 80.848 
Pocket book, W. H Tharber.. 0.831 
Pulley frame, window. D. 8. Stimson.. 30 855 
Skirt protector, H. H. Haase. aes 
Sieeve holder, McAleese = Snes. ates 264 
Slug, protective, B. F. +++ BO835 to 30 M43 
Stove grate, oil or lamp, *. ‘Babinski. ‘ SO.857 
Tie plate, W. Goldie......... oe 50.852 

‘oy, M. McKinney 1), BIS 
Transformer case, J. W. Packard.. ).853 
‘Truss pad. W. Burt . 0,861 
Tube, collapsibie, C R. Zacharias. . 90.851 


Typewriter inking ribbons, hook for, J. McCarthy 30,834 


TRADE MARKS. 


Apparel, certain named articles of women’s wear- 
ing, Rew & Clapp.... 32,9 

Asbestos prepared for preventing radiation of 
heat, Snowdon, Sons & Company... sebien 

Boots and shoes, EF. H. Keiser 

Canned goods, certain named, L. Grebb 

Canned goods, certain named, William Numsen & 
Sons. . 

Coal, smithing, Lilly Coal C ‘ompany. 


Tibbles’ Vi-Cocoa.......... 
Coffee, Arbuckle peet hers... 
Engines, vapor, C. Riotte C ompany. ; d 
Fabrics for eee and linings, textile, Keys, Col- 

her & Tillard............ 4 
Flour, wheat, W. H. Ketzebach ‘Milling Company 
Flour, wheat, Waggoner Gates Milling Company 32 
Foods and relishes, certain named, G. C. Dobell & 

Company.. 
Fruit juices, G. F. Clark & C ‘om pany 
Gentlemen’s wear, certain named articles for, 

Myers & Rossbach. 

Glass, sheet and other window, W. P. 

Company.. 2 
Groceries, certain named, Feilchenfeld iarothe rs 32,945 
Grocery specialties, certain named, R. B. Stewart 

& Company. 32 
Knit hose, Chicago- Roc kford Hoisery Company.. 
Liniment, F. L. Denton. 

Meat extract. Liebig’s F xtract of Meat © ompany 
Medicinal tablets, A. G. Enderile. b 
Medicine for certain named diseases, Marble ( ity 

Drug Manufacturing Company... 
Mesias for certain named diseases, W. 
M. W 
James 


"-B2,953, 





32,982 
*. Ram- 





ard c ompany 


sey 
Paper and envelops. writin, 
R. Crompton 
sv 


Papers, certain named, 
& Brothers 82,922 

Pencils and fountain pens, jead, Tower Manufac- 
turing and Novelty Compan 

Pens, metallic, Esterbrook Stee Pen Manufactur- 
ing Company . 

Remedy for certain named diseases, KE. Kuntz 

Remedy for certain named injuries and diseases, 


topical, C. B. Tippett 32,004 
i brown, Piedmont Manufacturing Com- enon 
goecaves 2,93 

shirts,  eoliare, cuffs, and shirt waists, W. i Petz- 

BOP ccccccccccccseccsccessccesesccoseses $2,925 to 32.925 
Snuff, Scotch, Standard ‘Snuff Com any. 32.41 
Soap and perfumery, Joseph Crosfield & Sons. 32,489 
Soap, laundry, J. EEE none aheavennssieeceasensen 32,940 
Soap, perfumery, and toilet reparations for the ; 

teeth, skin, and oe, M. — 3 Son. . 32,988 
Sweetbreads, calves’, W. E. Miller.. ‘ oH 

»> 


Tea. Arbuckle oe AG 
Varnish, Murphy Varnish Company 
Watches, Elgin National Watch Company 









Get a better light and save one-third the 
present cost of your gas bills by installing 

a National Acetylene Gas Generator. The 
most brilliant light ever produced; safe, 


where. Does the proposition interest 
you? If so, write for catalogue and 
prices. [THE NATIONAL ACE- 
TYLENE GAS CO., 909 New 
England Bidge., Cleveland, 0. 


Sunlight Camera. 


Makes a fine picture. Has 
® good lens and shutter for 
both instantaneous and time 
exposures. Uses giass — 
*g x44. It can be usec 
Two extra Coldere 


Send 5c. for 





cheap, efficient ; can be installed — Ae 7 


LABELS. 
“ A. R. Troxell’ . Hair Life,” for a preparation for —_ 
the hair, A. Troxell.. sue ceweeeeseeess 5,937 
“ Allaband’s Anoayne Expectorant, ” for a cough aie 
eure, E. Allaband... ......2..- sscsesesccsesses . 6,909 


“ Aunt tt 's Old Fashioned Wild Cherry ¢ ‘ough ‘ 

Sirup,” for cough sirups, Keasbey & Barnekov 6.40 
* Cleopatra's Secret,” for a medicine, J. G. Kiefer 6,941 
“a amcine Cream,” for a preparation for the skin, 


EF. Harrington. .........+.-secesecsceeesees 6,988 
‘ Maple Leaf Hair Grower,” for a hair remedy, i ia 
La. BOYNTON. ........0cceeseceees-seveses ,; 6,936 
“ Phospho-Tartrate ‘of Sodium and Magnesium. 

for a medicine, Western Medical Supply Com- — 
PATIY.. ..- ene e eee cee cenee cenerergestnceecerees 6,942 
e sdrsaterine. * for a beverage, H. T. Jackson & om 
3, 933 


Company 
“Solid Comfort_for ‘the Feet,” fora preparation ‘ 





sample picture. Sunlight 
Ju nior, }¢x3¢ plates, price 
#200. Full equ pments for 
developing and jrinting furnished for 
graphs colorca. Cir. Free. LORD & © 





each. Photo- 
-, 487 B'way. N. ¥. 





——— 


| instructions address Munn & Uo., 
! patents may 


for the feet. Vail Brothers...........+.---««+++- M43 

“ Venus,” for flour, Meek, F inger & Company. 6,965 

* Wilson’s Old Colony Sap,” for maple sirup, F. P. thes 

Wilson & COMPANY... ....- ccceesecceecercceee o% 6,904 
PRINTS. 

“ Hindoo Tobacco Cure,” for a tobacco cure, Mil- — 


ford Drag Company. > 
* Pro Bono Publico,” for Gromories, Association 0 = 


American Directory Publishers. . 


nted cepy of the ousnetien and drawing of 
a print in copy of thes list, or any patent in print 
issued. since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number : 
of the patent desired, and remit to Munn & Co. 36) 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


tents may now be obtained by the in- 

Me ay the inventions named in the —_ 

oing list, provided they are cmpie. phy woe 
an e mo 

fr complicated the cost will be ie & ion ed 
also be Oo 


York. Other foreign 
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WE TEACH ELECTRICAL ENGINEERING 


4 y home, by mail yable in inetalt ments 5.00 © 
zogr Technical and popular courses, Institute 6.855 by rriios, Xe “EDISON 
_— ay A one prominent electrician. The electrical eid ‘s growing enormously and offers exce lient Oppor- 


es to make monet 3 for Ts0e having an electrical training. 
Engineer 


eel books entitled | Become an Electrical 


will 
2. “The 


anyone to write fer eur twe 
Jectrical Marvels of 4 Times.’ 


























CIVIL SERVICE EXAMINATIONS, STATE OF NEW YORK 


Open competitive examinations will be held on June 
9th and 10th in various cities throughout the State for 
the following positions : 

dge Dosisner and Lpapocees, State Engineer's 
annum. 


Office ; sa Si S00 t ton 
xpert, | Roectiont Expert, Sanitary 
rt, J Architect's Office; salaries, $1,200 to 
per ann 
iat per ae counpetitors must file a Heetions in the 
office of the commission on = before FUN 
For application blank, address " > ie * York 
Civil Service ¢ Commission, Albany, N. Y. 

















fine cloth, finished in 
pure starch, and ex- 


y 
ionable linen good 
No 


When soiled discard. 


6 cts. in stamps for sam 
of cuffs. Name size an 


REVERSIBLE COLLAR CO. 


=e collar or pair 
style. 
apt. J Boston, Mass. 


Ase i Srv 











MARCUS PRISMS. 


A marvelous method of illuminating dark interiors 
with diffused light. A scientific system of diverting and 
yom pe he natural rays. No reflection; an en 
tirely new principle. To introduce this invention, valu- 
able territory will be assigned to capable. responsible 
joa ve wry capital to promote the business 








usly. An unusual opportunity for the crea- 
thon of a fahig bly profitable business. 
E MARCL Me *>RISM CO., 1521 Arch St., Philadelphia. 
MORAN FLEXIBLE JOINT 
Steam, Air er Liquid 


uade in all sizes to stand any desired 
reassure. Send for reduced price list 
Moran Flexible Steam Joint Co., Inc’d 
Third Street, LOUISVILLE, KY. 


7 = y 
BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelpbia, October, 184, show- 
ing the advantage to be derived from the use of ball 
bearings ang pneumatic tires in road vebicies. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
92. Price Ww cents. To be had at this office and from 
all newsdealers. 


o*, inventors. Estab. 1867. 
. SEYL, 181 Madison St, 


¢ ‘atalogue. 
Chicago 


MODEL 


FOR SAL 


FONTAINE, 
FOR SAL Patent No. 618,732 on High Pressu-e 
Pump. For terms and particulars ud 


dress A, RIC HTE ° saad First Ave., New York City 

ANN ARBOR MFG. co. Ann Arbor, Mich. 
Desires Patented 

Specialties to Manufacture. Corvespondene ¢ Solicited 


W ANTED—Thoroughly experienced Millwright by a a 
large manufacturing company. Millwrigt t, Box 773, N.Y 


U & Patent No. BSS, To. “An wy ae ! 
Shaft Balance.” Address A. BS. Lo 


care of A. P. M., Curmacao, W. | 


Wanted, Capital to push an important invention 
Commercial value demonstrated. Immediate returns 
certain. Will sell or form a company. 8. 8S. SMITH, 
Station B, Washington, D. C. 


a AC Nes, ‘orlias Engines Brewer 
ottlers’ Machinery. THE VILT a 
ait ; ns 809 Clinton Street, Milwaukee, Wis 


~AGETYLENERS*82°. HAND BOOK 
Information net. 42 pp. lo cts 
F.Corrrez Wiis0n & Co.,Chicago 





TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES & | crc. NEW NEW TORR STENCH WORKS 100 NASSAU & NY. 
t” Send for C cL ace. pe 


TURBINES s2asvterpee 
DRAWINGS 


vention if P a wish to int 
ings made 


GAS GASOLINE E 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N ) 


BICYCLE CHAINS | 


Kept Clean and Oiled. Our chain brash does the 
business. Works automatically, cleans both sides 
Can't get bs of order, keeps phain — Fax dum, 
mud and always oiled oe) cents pos pall Money 
tefunced if you are not glad to own Ii , #- pur- 
chaser becomes an agent. Fw ( ¥reular free. 

bie H&S & CO., 670 Teabella Bldg., ‘Chicago, il. 











Get first-class drawings 
made of your ideas or in 
ost capitalists. Full draw. 
hes. ¥ p. Darte, Bangor, Pa 





m rough sketec 











YOU CAN MAKE S/Q0.A WEEK ! 
OWN YOUR OWN SHOW COMPLETE OuTrit $100 


IACH IN 


GREAT PASSION ‘PLAY 4 THER é 
S.LUBIN. LARGEST MFR. PHILADELPHIA PA 


















the 


clutch on the rear sprocket wheel. 

roll. When the bike chain is 

incline. 

pane only 
by the 


“BEST BICYCLE BRAKE_» 


All cyclists, whatever wheel they ride, should have attached 
satest and Best Automatic 


THE TREBERT BRAKE 


is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a 


Coaster and Brake, 


Both clutches have inclined surfaces upon which balls 


ulled forward, the balls also move forward and ride up their 
Back pressure to pedals produces reverse motion. 


Free booklet of particulars. 
ACUSE, 


Trebert Automatic Coaster and Brake Co."* RAY 





A WONDER IN WHEELS 


Bicyclists who desire safety under all conditions, who are fond of coast- 


ing, but like to have their machine under com 
every emergency, should try th 


EGLIPSE BICGYGLE 


The rear sprocket has an Automatic Clutch which is 
by holding pedals still. You ceast with 


releases it, 


ECLIPSE BICYCLE COMPANY, Box X 


with Morrow Automatic é 
COASTER AND BRAKE - 


feet on pedals, 
Pose re upon them instantly applies brake, forward pressure as quick 
Simple, Safe, Sure. Write for particulars and prices to 


plete centrel in 


thrown out of gear 
Bac 


S 





ELMIRA N.Y. 





50 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyricHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents, 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newodenlars. 


MUNN & Co,261 eroac~=y, New York 


Branch Office, 625 F St., Washington, D. C. 









Big Reductions in 
Brass Band Instruments, 


Drums and Uniforms. Write for catalog, 
445 illustrations, PREE; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & — Adams whines Chicago. 


















$6.00 Elect 
Lights, 


We Undersell All on Everything Electrical. 
OHIO ELECTRIC WORKS, CLEVELAND O. 
Headquarters for Electric Novelties and Suppiies, 
™ Agents Wanted, GH™ Sena for Now Catalogue just out, 























o J.RWarson CP 
fitcrmurc R.A. 
Boston, Masa 












* y . N 
HALF A CENTURY OF CYCLES.—AN 
interesting history of the cycle from its origin up tot he 
t-- time. The first crank-driven bicycle. ‘he 

bone-shaker” and its successors. The tricycle. The 
| | modern wheel. Cycle building a science. Points of im- 

provement. The pneumatic tire. A hand and foot 

eycle. With 9 illustrations. Contained in SCIENTIFIC 
| AMERICAN SUPPLEMENT, No. 101°. Price 10 cents. 
! To be nad at this office and from all newsdealers. 





~ Wepre Selting 


- - $3.00 Electric Bell Outfits for... $1.10 
1.0 Telephones, complete, for 5.°5 


i 12.00 Fan Motors, with Batteries 6.0% 

8.00 Electric Hand Lanternsfor 4.10 

10.00 Electric Carriage Lights for 3% 

8.00 Medica) Batteries for 3.95 

5.00 Electric Belts, the genuine 1.00 

3.00 Necktie Lights, for 1.00 
14-Candle H ng Lamp, with 

Battery, for 19.C0 


Telegraph Outfits, complete,for 2 
Miniature Electric Lamps for 
Sewing Machine Motors for 


All Electrical Books at low prices. 


ic Bicycle 
2.7 
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Scientific Americay, 











Fauber « hangers. “bcQs™ 





The Genuine 












2 ONE PIECE “ 
» are used on the BEST 
Bic ycies, Tandems, Trip- 
levs and Quads. 9 
FAUBER, 
Originator, Pioneer, Largest Manu- 
facturer Une Piece Hangers. 
! YOU! 
& With me hanica) ability and judgment ap- j 
. preciate the Simple and Practical construc 
es tion of the Fauber. rhe Cranks and Azle 
~~ are made of One Piece of Steel, epring tem- 
= pered, no joints to work loowe used 80 erten- 
e sively you can get any needed repairs in any 
“as part of the Unite od States. | 
*s 
ess JS Beware of Infringements oll 
a°% —~ Cheap Imitations), is 
~34 
355 q * - W. H, 
zac ly 
=O” bis FAUBER, 
—_— 4 _ © 
: , fi.» 
ode 7 \ 

Lat n>" > Chicago, ©& : 
>) Fam Su. 8.8. SIN eff § 
TT TT | | 
FMionoucnt INSPECTIONS oe 

INSURANCE 
AGAINST: nce | 
4 oe ' 
DAMAGE 
To 
PROPERTY 
AND 
| LOSS-OP: LIFE 
AND 





| STEVE BOILEREDLOSIONS 


JM ALLON Present 4 (“Wo PRANELIN - Vict PresipenT 
4 “SECRETARY }pAULEN: + 2Vice PRESIDENT |4 
SSTTREAS. LF. AssTSErui} 

—_ 











ELF-MOVI NG_+ 


That's the Eng- 
lish of the 
Freneh word 
=| Automobile, as 
De) the new convey- 
nee is called. 
Of all those 





made, the 


Winton Motor 
Carriage 


4 isacknowledged 
by experts to be 
the best To 
ride in one is a 
delightful expe- 
rience, to ¢ 
one, write 

Ve 1 a4 _: . j catalogue pr d 
. et date of de- 

Price $1,000. No Agents very. Hydro- 
earbon system at a cost of about one-half cent per mile 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


Calcium King 


Lamp, ————». 
BURNS ACETYLENE GAS. 
No Oi), Wiek, Dirt or Smoke, 
Get the Best. Price 83.50 
Agents wanted in every town. 
CALCIUM KING LAMP CO., 
Waterbury, Conn. 








Che Cypewriter Exchange 


1% Barclay St.. 
w 


N 
124 La Salle St.. 
CHICAGO 
38 Bromfield St., 
BOSTON 
817 Wyandotte St.. 
KANSAS CITY, MO. 
209 North 9th St. 
ST. LOUIS, MO. 
We will save you from 
0 to 8 on Typewri- 
ters of ail makes. 
t®” Send for Catalogue 


» , + , 
ITS INFLUENCE IN 
. M. Hammond, M.D. A val- 
aable and interesting paper in which the subject is ex- 
baustively treated from the following standpoints: 1 
The use of the cycle by persons in health. 2 be use of 
the cycle by persons diseased. Contained ip SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents 
lu be had at this office and from ali newsdealers 


HIGH GRADE WS°°.. MACHINERY 


Single Machines or Com- 
plete Equipments for 
Any Class of Work. 


Your Correspondence ts Solicited 





BICYCLE: 


By G 


THE 


Health and Disease 


application 


FAY & CO. 


CINCINNATI, OHIO 


J. A. 


AA Rigid Examination 


Reveals No Defects. 
NO BETTER ‘BICYCLE CAN BE MADE 


Sterling Bicycles are 
“Built like a Watch,’ 
and the greatest care is 





exercised to have ma- 
terial, workmanship and 

“| equipment the best ob- 
tainable. 


99 Chain Models, 
$50.00. 
"99 Chainiess Models, 
$75.00. 
Tandems, Double 


Diamond, $75.00. 
Convertible, $86.00. 


Send ten 2-cent stamp 
anc receive by mal! pack 
of Sterling Playing 
| (ards beautifully de- 
signed, SX) cent value. 

1 Send for Catal ie giv- 
ing details of Sterling 
equipment for 1800 


Sterling pests Works, Kenosha, Wis. 

















CHARTER Gasoline Engine 





sm 














[? lUlustrated Matter and Prices on | 


WALTHAM WATCHES 


The best and most reliable timekeepers 


made in this country or in any other. 


The “Perfected American Watch,” an illustrated book of in- 
teresting information about watches, will be sent upon request. 
American Waltham Watch Co., Waltham, Mass. 


DO THIS! 


Put a Weed, CCe Cyclometer 


on your wheel. It is as useful as 
your watch. One measures distance, the other Actual Size. 









time—both are essential factors of every business «+ Trip” Cyelo- 
or pleasure trip. To every cyclist the Veeder $3.00. ty small 


indicator can be set 
back to zero, like @ 
stem setting watch, afe 
ter each trip, witbout 
affecting grand to’ 
on the large register. 
Same positive action 
as the other famous 
model. 


THE WATERBURY 
Emery Grinder, |: 


with adjustable table, for flat surface 
grinding and finishing, and for ordi- 


Cyclometer is a necessity. 


) Its merit has eliminated competition. %% of modern 
eyclometers are Veeder Cyclometers. Booklets Free. 


) VEEDER MFG. CO., Hartford, Conn. 


Made tor 24, 26, 28 and 30 Wheels. 











TRADE MARK | 


ECAMOI P | 
ALUMINUM PAINT. 
















Latest application of Aluminum. Looks ny Frosted 

Silver ashable, Untarnishable, w ater Oil and | nary tool grinding. 

he og roof Ougebie, et  ARPtie’ ted. lercies. t” Send for Circulars. 
achts, Jiators, Pipes, Meta i) inery, - 

namos, Motors. Apparatus, Arc Lamps, Sockets, La BLAKE & JOHNSON, 


sample P.O. BOX 7, 


WarERBURY, Conn. 


ets, Cars, Stations, General Decoration, ete. 
bottle, by mail, for 2% cents. 


THE AMERICAN PEGAMOID CO., 346 B’ way, New York. 


IN A CRAMPED CORNER 


workmen can always work on a pipe with our 


ANY PLACE Adjustable ‘‘S’’ 


BY ANYONE 


ODED ets aros 


Stationaries, Portables, 
Engines and Pemps. 


tc?” State your Power Needs. 


cf 


BICYCLES 






Frame of malleable 
iron, operating nut of steel, a val 
jaw, with teeth of dro; 

hand hardened, tempered, and eable 
= tool when cram in a corner. It not lock 3 
~~ parents dure le and accurate. Otr. to 
em 
| Box 14 0 














Call Hardware and 


Spri a Tool Go. ¢ 












SELLING A BICYCLE. 


Our business is to sell bicycles—not only 
this year, but next year and the year after. 

That being the case, it-is simply business 
common sense to make the best wheel we 
know how—to make it so famous for style, 
strength and running qualities that new 
buyers will always favor 


CRESCENT BICYCLES. 


Catalogue No. 3 containing “ Care of the Wheel,” Free. 


WESTERN WHEEL WORKS, 


MAKERS, 
NEW YORK. 















Adults’ Chain Models, $35 


Bevel Gear Chainless Models, $60 CHICAGO. 








TANKS, TOWERS and WINDMILLS. 

For Manufacturing Planis, Hotels, 

Railroads, Waterworks Systems for 

Small sowns and Private Grounds. b 
for Mlustrated Calak 

W. E. Caldwell Co., 21 E. M n Bt, 

Louisvilie, Ky. 


"99 PRICES enable all to ride 
+ 


Hold Your Scarf_ 


with the Impreved - 
burne Patent Sca: ast- 
ener. Useful also for fasten- 





—the go-lightly lind, 
any biersle over 

enig Dn, material, wo 

Write us for prices 


, Hese 

Supporters that do not bind 
the leg nor injure the fabric. 
By mail, ® cents a pair. Jitus- 
trated mg of these and 


or rT novelt tes s-& 


Ly in 
and finish” 
description. 


AMES & FROST CO., CHICACO. 









ERIC can’ RING Co. 
pncnaniatatsin Conn, 








SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable tel ghing. ae ~ Am- 
ERICAN SUPPLEMENT 1 134, Price nts. For sale 
by Munn & Co. and all newsdealers. 


OUR LATEST WRINKLE 


New Departure « SECURITY” Cyciometer. 
(PATENTS PENDING) 
Everything Out of Danger. No More Broken Cyclometers. 


Noiseless Concealed Trip. 


mn hub inside of spokes and trip on axle pobind fork. 
hivg te catch and cause breaking or bending 


Patent adjustable clamp, fitsany hub. Easier and quicker to adjust than old style. 
Permanency, Durability and Efficiency Guaranteed. 
Made from Best Materials obtainable. Workmanship thoroughly first-class. 


THE NEW DEPARTURE BELL CO., - Bristot, Conn. 
The Trade supplied by Joun H. GRANAM & Co., 113 Chambers St., N. Y. City. 
















‘ Oyclomevor 07 ° 


Price $1.00, postpaid. 








The Light is is Right. 


The BUNDY LAMPS 


THE ONLY PERFECT 
ACETYLENE CAS LAMPS 


For Bicycle, Carriage, Physicians, 
Fire Departments, and Headlig i Ef- 
ficient, easily charged and operated. Wa- 


ter absolutely sSaelte Gives pure, 
dry gas. Manufactured b 


The Frank E. Sua Lamp Co., 
Elmira, N. Y., U. S. A. 
ounces. 
(See illustrated editorial in SCIENTIFIC Acetylene Gai perating Lamp, 


















| WICH GRADE FOOT POWER LATHES 


w. P. DAVIS, ROCH 


HIGH 





Gaeneme MATERIALS 
IN ALL FORMS. 
THE FEB CannoeU DU uco., - _ NIAGARA FALLS, N. Y. 


Tribune ‘Bicycles: 


for 1899, 
The Best Wheels in the World. 
S— 











G@” Write for large New Catalogue illustrating our 
full line of twenty-three models, 


The Black Mfg. Co., Erie, Pa. 





a 5 
PHOTOGRAPHY IN COLORS - FOR- 


mulas = producing photographs in colors by the Chas- 

sage cess. SCIENTIFIC AMERICAN SUPPLEMENT, 

Nos. Now A114. ia a tipo. Price 10 cents each, by mail, 
from all newsdealers. 





insist upon having 


them. 
trade mark “THOR” is on Cranks, Hu 
and Expanders. Write for Catalogue. 


AURORA AUTOMATIC MACHINERY CO., 


Sua 





Alive wpetatinn is lowest prices. Best Kailrgad 
Wegee Or Stock Scales Saree: 
Also 1000. an articles, ‘Poole ote. Pa 
bay nd Machines, Sc Ary Tools, suet, Bare 
CHICAGO SCAL 
























Such clean, perfect Work” 


The Smith ij an ihr 


SEND FOR ART CATALOGUE. Syracuse NY USA 

















Ifa sheet or half-sheet of 
Apollo galvanized iron has 
any fault, no matter how 
slight, send it back to your 
jobber at his expense. 

Apolio lron and Steel Company, Pittsburgh. 


JESSOP'S STEEL’ 





\cele) &. 








PRINTIN G INKS 


© AMERICAN is — + with CHAS 
and Lom 








AMERICAN, April 15, 1890.) for Poysicians and ' Surgeons. 


The Sct 
ENEU SOLNSON & CO.8 INK, 
Sts., Philadelphia. and 47 Rose St., “cop Deane. ow ork 














